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Following  the  discovery of  fields  of  regional  or  national  importance,  in 
particular  the  enormous  Groningen field, natural  gas  supplies  have  soared 
in  the  Community  since  its inception. 
increased  from  about  7  x  109m 3  in  1958 
a  thirty-fold  increase  in  twenty  years. 
Consumption  of  natural  gas  has 
to  212  x  109m 3  (1)  in  1978 
The  share of  natural  gas  in 
total  primary  energy  consumption  has  risen  from  barely  2 % to  more  than 
17%  over  the same  period.  An  impressive  performance,  which  was  hardly 
thought  p~ssible when  the  Community  was  established,  by  a  branch·of  the 
energy  industry  for  which  many  at  the  end  of  the  fifties  were  prophesying 
an  early  demise. 
This  boom  occurred  in  a  period of  virtually  constant  economic  growth 
(and  hence  also  energy  growth)  encouraged  by  general  optimism  about  the 
economic  future. 
However,  the  1973/74 oil  crisis and  the  stagnation  in  economic  activity 
which  followed  and  is still with  us  today  made  a  nonsense  of  many  optimi-
stic  forecasts  of  energy  consumption.  Total  energy  consumption  stopped 
rising,  and  even  fell  temporarily,  and  in general  it was  realised  that  : 
- energy  resources  are  Limited;  and 
-growing  dependence  on  imports,  particularly of oil,  is dangerous;  and 
·therefore 
- there  is  an  urgent  requirement  to  use  energy  economically  and  rational-
Ly;  and 
- to  develop  alternative  energy  sources. 
The  natural  gas  industry  has  come  through  the difficult  period  since  the 
oil  crisis  comparatively  unscathed  and  although  growth  rates  have  fallen 
considerably,  at  Least  some  growth  has  been  achieved.  Supplies  of  na-
tural  gas  were  La,·ge Ly  unaffected  by  problems  concerning  stocks,  battLe-
necks  in  supplies,  wild  jumps  in prices,  social  problems  and  the  Like. 
(1)  Unless  otherwise specified,  the  gas  volumes  indicated  in  this  report 
are  calculated on  the basis  of  a  calorific  value  of  35  162  Kjoules  = 
8  400  Kcaltm3  (high  calorific  value)  (1  tep  = 1300  m3) Indeed,  the  abrupt  increases  in  the  price of  fuel  oil  as  a  result  of  the 
quadrupling  of  crude oil prices  allowed  considerable price  rises  in  na-
tural  gas,  with  the  result  that,  despite  rising  costs,  the  revenue  and 
profits  from  gas  have  gone  up  considerably,  particularly  for  the  producer. 
Investments  which  had  hitherto been  impossible  could  now  be  made.  Import 
contracts  which  had  hitherto  been  thwarted  because  the  costs  were  too  high 
could  now  be  concluded.  In  other  words,  the  room  for  manoeuvre  as  regards 
supplies  of  natural  gas  widened  considerably  with  the  new  Level  of  energy 
prices. 
This  apparently  rosy  picture of  the  natural  gas  industry  could  Lead  to  the 
conclusion  that  natural  gas  is.the  appropriate  energy  form  to  help  bring 
about  an  effective  solution to the energy  supply  problems,  at  Least  until 
the  end  of  the  century. 
The  new  supply crisis touched  off  ort  the  beginning  of  1979  by  events  in 
Iran,  coinciding  with  a  particularly hard  winter,  has  given  rise not  only 
to  shortages  but  also  to  a  considerable escalation of  crude oil and  pe-
troleum  product  prices,  which  is  Likely to  continue  for  an  unpredictable 
Length  of  time.  The  fact  - already  almost  submerged  in  most  people's  minds  -
that  the  securing  of  energy  supplies, particularly oil  supplies,  will 
continue  to  be  one  of  the  most  urgent  international  problems  has  been 
wrenched  back  to  the  surface. 
The  Community's  gas  industry  has  so  far  coped  with  this  crisis, as  with 
others.  However,  the  Limits  of  the  industries  capabilities  have  become 
very  apparent.  The  almost  boom-Like  rise  in  the  demand  for  natural gas-
which  appeared  to  be  a  more  reliable alternative to  heating oil - was  sub-
stantially partly  reinforced  by  the  considerable difference  between  the 
price of  natural  gas  and  that  of  heating oil. 
The  price  advantage  enjoyed  by  natural  gas  as  a  result  of  contract  and 
tariff  arrangements  cannot  Last.  At  the  same  time,  the  gas  industry  is 
faced  with  the  question  of  how  Long  it  can  keep  up  with  this  surge  in  de-
mand,  particularly since  some  of  the  natural  gas  imports  which  were  plan-
ned  for  the eighties  and  which  seemed  to  be  guaranteed  contractually,  must 
now  be  regarded  as  questionable. 
This  study  se~out to  show  what  the  real  possibilities  are  for  natural  gas, 
where  its  Limitations  Lie  and  what  problems  are  emerging  as  regards  its 
future  development. 
4 2.  Summary  and  conclusions 
The  rapid  expansion  of natural  gas  supplies  over  two  decades,  at  times  with 
extremely  high  rates of growth, ·arose  chiefly ·from  the extensive  natural 
gas  deposits  in  the  Netherlands  and  the  North  Sea.  Once  full  capacity  was 
reached  by  the major  natural  gas  fields,  supply  entered  a  phase  of  consoli-
dation  at  a  high  Level. 
In.the years  to  come  the  rise  in  Community  natural  gas production,  as esti-
mated  by  the  Member  States,  will  increase  only  slightly to  about 
185  10
9
m
3
•  More  optimistic  estimates  expect  output  to  Level  out  at 
200  x  10
9~.5/year.  For  the  second  half of  the 1980s~ the  national  programmes 
predict  a gradual  decline  in  production. 
Even  if optimistic  estimates  of possible  recoverable  reserves  were  extensively 
confirmed,  this would  hardly  result  in  an  increase  in  annual  production, 
although  the decline  in  production might  be  postponed.  Optimistic esti-
mates  of  the  trend  in natural gas  recovery  expect  only  160  x  109m 3  at  most 
in the  year  2000.  However,  this  would  require  considerable exploration 
efforts,  which  would  be  impossible  without  a  sustained  favourable  economic 
climate.  The  steep  increase  in  the overall  energy  price  level  is  Likely 
to arouse  interest  in natural gas  fields  - known  or  yet  to  be  discovered -
particularly  in offshore areas  which,  for  economic  reasons,  have  so  far  had 
to be  ignored. 
Demand  will  continue  to  rise  and  will  increasingly be  met  by  imports of 
natural  gas  from  non-Community  countries.  The  share of  this  in  the 
total  supply  will  rise  rapidly,  reaching  more  than  one  third as  early  as 
1985  and  about  ~0 % in  1990.  Should  Community  production of  natural  gas 
decline  seriously  by  the  end  of  the  century  owing  to  diminishing  reserves, 
it is to  be  expected  that  imports  of  natural  gas  from  non-member  coun-
tries will  climb  to 80%  of total  supply.  The  future  requirement  in 
foreign  exchange  will  be  substantial.  In  1990  a  figure  of  about 
20  x  109  ECU  per  year  can  be  expected.· 
At  the  present  time  the  following  countries  export  natural  gas  to the  Com-· 
munity 
Norway,  the  Soviet  Union,  Algeria  and  Libya. 
Deliveries  from  Iran  will  not  begin at  the  end  of  1981,  as  scheduled  in the 
ag~eements with  that  country,  in  fact  it is  impossible  to  say  at  present 
when  or  whether  these  agreements  will.be honoured.  Nor  can  we  be  sure 
that  the  latest  supplies  which  Algeria  contracted to  provide  will  be  as 
5 planned,  i.e.  as  LNG.  The  Algerian  Government  has  for  some  time 
been  reviewing  its  investment  policy  and  has  Let  it  be  known  that  - be-
cause  of  the  high  cost  of  investing  in  Liquefaction plants, ports  and  tan-
kers  - it  is  no  Longer  interested  in  expanding  its  LNG  exports  and  would 
Like  to  export  only  by  pipeline  in  future.  A final  decision  on  the  buil-
ding  of  the  planned  Liquefaction plant  needed  to  fulfil  the  terms  of  the 
agreements  already  concluded  has  not  yet  been  made  and  is  not  to  be  expec-
ted  before  the  spring  of  1980. 
This  turn  of  events  could  result  in  serious  gas  supply  problems  in  the 
eighties, for,  even  where  it  is  a  matter of  receiving  supplies  Later  than 
was  planned,  it  would  be  very  difficult  to  replace  such  supplies  in  a  hurry 
by  increasing  internal  production or  by  importing  natural  gas  from  other 
sources,  particularly if the  demand  for  new  natural  gas  connections  touched 
off  by  the  Iranian  crisis  should  continue  for  any  Length  of  time. 
Nigeria,  Cameroon  and  Canada  are  possible  new  sources  of  natural  gas  and 
talks  are  already  being  held  with  them.  Mexico  is  another  possibility. 
Among  the  Gulf  states,  not  only  Saudi  Arabia  but  also  Qatar  and  Abu  Dhabi 
are  countries  where  major  new  natural  gas  fields  have  been  found.  The 
conclusion of natural  gas  agreements  with  these  countries  could  expand  the 
hitherto extremely  modest  diversification of  imports.  Above  and  beyond 
that,  the  new  Large  scale discoveries  in  the  Norwegian  sector of  the  North 
Sea  could  - if initial  estimates  are  confirmed  - make  a  far  greater  contri-
bution  to  the  Community's  natural  gas  supplies  than  was  previously  expected. 
As  far  as  quantity  is  concerned,  the  world's  proven  reserves  of  gas  are 
sufficient  to  cover  demand  into the  next  century.  If possible  recoverable 
reserves  are  included,  even  a  world  average  annual  increase  in  consumption 
of  5%  - 6%  could,  in  purely quantitative terms,  be  met  into  the  next 
century.  However,  such  a  purely quantitive  view  does  not  take  account  of 
two  other  important  factors,  i.e.  whether  it  is  economic  to  trarisport  gas 
over  Long  distances  and  whether  the  countries  with  natural  gas  fields  are 
prepared to  produce  and  sell  at  a  price  which- because  of  the  high  cost  of 
transport- must  needs  be  Lower  than  that  of oil. 
Intensified efforts  to  perfect  known  methods  and  develop  new  processes  for 
producing  SNG  from  coal  therefore  appear  necessary  and  Logical.  True,  the 
contribution of  SNG  to natural  gas  supplies  will  probably  not  be  important 
up  to  the  turn of  the  century;  yet,  with  increasing  natural  gas  prices 
6 and  with  the  use  of  Low-cost  grades  of  coal,. the  b.reakthrough  to  economic 
viability might  be.achieved.  A combination  of  coal  gasification  and 
nuclear  process  heat  might  help  to  solve  the  cost  problems.  Underground 
(in situ) gasification calls  for  special  attention.  If  the  technological 
problems  of this process  can  be  solved  economicalLy,  .considerable  energy 
reserves  could  be  opened  up  in  the  Community  which  would  otherwise  be  Lost 
to  us. 
LPG- (propane  and  butane)  has  so  far  a  fairly  modest  part  to  play  in  the 
total  energy  supply  scene.  Since  most  of  it  inevitably arises  as  a  by~ 
product  of  oil  refining,  it  is  available only  in  Limited  quantities  and  at 
relatively  high  prices.  If  the substantial  quantities of  LPG  arising  in 
the  course  of oil  and  natural  gas  production  in  the  North·sea  and,  more 
especially,  in  the  oil-producing  countries  of  the  Middle  East,  can  success-
fully  be  brought  to  Europe  at  competitive prices, there  could  be  a  conside-
rable  increase  in  sales of  LPG.  The  supply  potential  for  Western 
Europe  in  the  mid-eighties  can  be  estimated  at  some  20  million  tonnes. 
In  peripheral  areas of  piped  gas  supply  zones,  this  LPG  could  provide  fresh 
competition  for  natural gas,  yet  the  possibility  is greater  for  LPG  to  be 
used  to  meet  peak  gas  re~uirements and  for  mixing  with  natural  gases  of 
Low  calorific  value  or  with other  lean  gases. 
The  pattern of  natural  gas  consumption  ir:L.1£ZZ  varied greatly  between 
Member  States.  For  the  Community  as  a  whole  consumption  by  households 
at  39% was  just  ahead  of  industrial  consumption  of natural  gas  at  38% 
with  electricity generation  in  third place  with  19  %.  The  pattern of 
consumption  is  changing,  however,  with  strong  growth  in  the  domestic  sec-
tor,  and  a  relative decline  in  the  industrial  sector.  This  shift  towards 
the household  and  small-users  sector  (i.e. the  premium  marketlmay  seem  at 
first  sight  to  be  what  is  wanted,  but  the  fall  in  industry's  share  is due 
in  no  small  measure  to  short  term  economic  factors.  The  high  rate  of  na-
tural gas  consumption  in  power  stations, particularly base-Load  plant,  is 
not  satisfactory,  however,  from  the  viewpoint  of  energy  policy,  despite 
a  slight  decline  in  1977  as  against  1976. 
7 The  continuing  change  in  the pattern of  consumption  is  not  without  its 
problems,  however.  The  drive  by  exporters  towards  increasingly uniform 
offtake of  natural gas,  combined  with  the  fact  that  consumption  by  house-
holds  is  increasingly  seasonal,  places  the  gas  industry  in  a  growing  dilem-
ma  which  can  be  resolved only  by  expensive  storage  facilities,  peak-shaving 
plant  and  interruptible supplies  at  low  prices. 
Transport  and  distribution facilities,  including  storages  and  LNG  terminals, 
have  been  greatly expanded  during  recent  years  and  this  will  continue  in 
the  years  to  come,  with  particular  emphasis  on·storage  and  LNG  term~nals. 
The  interconnection of  national  gas grids  has  had  a  more  mixed  development. 
Integration  has  been  most  marked  in  the north  of  the  Community  due  to the 
importance  of  the  Netherlands  as  the  main  gas  supplier  for  the continental 
Member  States.  Further  south  the  degree  of  integration diminishes  rapidly. 
Britain  and  Ireland still  remain  isolated.  Denmark  will  probably be  con-
nected  to  the  network  from  1982/83. 
The  expected  change  in  the structure of  supply  requires  a  fundamental  analysis 
of  the  existing  transport  system  with  regard  to  required  improvemen~ and 
the  scope  for  optimization- especially  from  the  angle  of  security of  supplies. 
The  Commission  has  charged  an  independent  expert  with  such  a  study,  to  be 
carried out  in  close  cooperation  with  the  Member  States. 
Capital  investment  by  the  gas  industry  in  the  period  1976-90  is  forecast 
to  be  approximately  50  000  million  EUA.  Most  of  this  will  consist  of  market 
infrastructure,  i.e.  transport  and  distribution pipes,  storage  facilities 
and- to  an  increasing  extent  - LNG  instal(ations  <Liquefaction,  storage 
and  regasification facilities). 
From  this  it  is possible to detect  that  a  favourable  view  of  natural  gas 
supply possibilities  is  taken  by  the  industry,  although  events  in  Iran  and 
Algeria's  new  plans  have  caused  a  degree  of  uncertainty.  A point  that 
must  not  be  neglected  is  a  fall  in  investment  expectations  after  1985. 
This  may  well  arise  in part  from  the  increasing  uncertainty of  investment 
estimates  with  increasing  remoteness  in  time;  but  it  might  also  point  to 
incipient  expectations  of  a  decline  in  the  supply of gas  about  the  turn 
of  the  century. 
8 In  general,  the gas  industry  is  in  a  position to  finance  investment  in 
the  norma(  wa~ from  its own  resources  and  from  the  capital  markets, 
althou~ considerable differences  between  the  revenue  situat~ons of  the 
Member  States'  gas  supply  corporations  cannot  be  disregarded.  For  the 
execution of  some  projects on  a  continental  scale,  however,  the  introduc-
tion of  new  Community  financing  instruments  appears  desirable •. 
The  Commiss"ion  has.created  such  an  instrument  in  the "Ortoli. Facility",(1) 
and  further  such  instruments - intended  specially  for  ~he energy  sector  ~ 
are  at  present  under  consideration.  CdoReration  between  undertak{ngs 
from  several  Communi~y countries  might  also  increasingly be  a  necessary 
precondition  if  a  project  is  to  go  ahead. 
Natural  gas  prices  followed  the  sharp  increase  in oil prices  in  autumn 
1973,  but  with  a  time  lag.  Hardly  had  they  been  brought  into  lin·e  with 
the  new  situation  when.events  in  Iran  produced  a  new  escalation of  a 
similar order  of  magnitude  in  the price of oil.  Once  again  natural  gas 
prices  have  lagged  far  behind  those of  heating oil.  The  gas  industry 
can  maintain  this situation only  for  a  limited period of  time,  unless 
the  autho~ities are  prepared to  use  administrative  measures  to  deal  with 
the  sustained  boom  in  demand  touched  off  by  the  advantageous  price  of 
natural  gas. 
(11 Council  Decisionof the  16th  October  1978  enabling  the  Commission 
to  make  loans  to  promote  investment  within  the  Community. 
(78/870 CEI  O.J.  n°  L 298  of  25th  October  1978 
9 This  lagging  behind of  natural  gas  prices  was  due  partly to  the  nature 
of the  contracts  in  question,  with  their  clauses  of  varying  strictness 
providing  for  price  adjustments  at  certain  intervals  and  their  inflexible 
tariffs,  but  also  in  some  countries  to  governments'  social  and  anti-in-
flation policies,  where  governments  could  exert  strong  pressure on  the 
undertakings'  pricing  policy. 
The  price  increases  not  uncommonly  increased  the  gas  industry's  room  for 
manoeuvre  since  costs  did  not  in  all  cases  rise  to  the  same  extent  imme-
diately.  In  the  future  this  room  for  manoeuvre  could  well  shrink  since 
the  costs  of  procuring  natural  gas  will  almost  certainly  rise  faster  than 
the prices  that  can  be  charged  to the  final  consumer,  which  is  largely 
determined  by  the prices of  competing  forms  of  energy,  chiefly  heating 
oil. 
Hitherto the  security of  natural  gas  supply  has  been  regarded  as  particu-
larly great,  mainly  due  to the  fact  that  the  resources  of  supply  are 
located predominantly  within the  Community's  territory.  However,  imports 
from  non-member  countries  will  increase  very  rapidly  and  are  likely  to 
exceed  50%  after  1990.  For  some  member  countries  this  will  happen 
sooner.  Long  interruptions  of  supply particularly  for  political  reasons 
can  therefore  no  longer  be  precluded.  There  is  no  panacea  for  this 
security problem.  All  conceivable possibilities  have  to  be  analysed  with 
regard  to  their  technical  and  economic  suitability  in  close  collabora-
tion  with  industry  and  the  governments  of  the  Member  States.  The  Commis-
sion  has  already  had  two  studies  carried out  by  independent  experts  en-
titled the"feasibility of  maintaining  strategic  reserves  of  natural  gas 
within  the  European  Community,"and"a  cost  analysis  for  LNG  and  SNG 
plants  and  storage".  A third  study  "the  improvement  of  the  security 
of  supply of  natural  gas  to the  Community  :  coordination of  transport 
systems"  is  now  under  way.  With  the  completion  of  this  study  the  Commis-
sion  will  prepare  a  consolidated  report  on  the  problem  of  the  security 
of natural  gas  supply.  The  Commission  believes  that  apart  from  certain 
national  measures,  common  action  on  a  Community  basis  could  be  the  best 
method  for  solving  the  problems. 
lO With  regard  to  natural  gas  supplies,  the accession  of  Greece,  Spain  and 
Portugal  to  the  Community  will  not  raise  any  critical problems.  Indeed, 
the  accession  of  Spain,  which  already  has  a  Limited  supply of  natural 
gas,  could  increase  the  potential  for  supplying  the  Community  with 
Algerian  natural  gas  and  therefore  improve  the  security of  supply.  The 
most  recent  natural  gas  discoveries  to  the  south  of  the  Pyrenees  and 
in  the  Gulf  of  Cadiz  could  enable  Spain  to  attain  a  fairly  high  Level  of 
self-sufficiency.  Greece,which  is  to  join the  Community  on  1st  January 
1981,  has  also  discovered natural gas  in offshore  areas  which  it  intends 
to  exploit.  In  addition,  the possibilities of  Linking  up  to the 
Algerian-Italian  Mediterranean  pipeline  are  being  examined  at  present. 
3.  Natural  gas  resources,  reserves  and  production  in  the  Community 
The  foundation  for  the  impressive  boom  in  natural  gas  supplies  in  the  Com-
munity  was  Laid  by  the  natural  gas  fields  in  the  Community  itself.  Some 
twenty  years  ago  the total  recoverable  reserves  in  the  Community,  inclu-
ding  the  countries  which  joined  Later,  amounted  to  barely  250  x  109m 3• 
As  production  was  still on  a  very  small  scale,  the  ratio of  reserves  to 
annual  production  (r/p  ratio)  was  about  36. 
In  1959  the  enormous  Groningen  field  was  discovered  in  the  Netherlands, 
and  the  exploitation of this  field  rapidly  changed  this  situation.  In 
a  report  published  in  1965  on  problems  and  prospects  for  natural  gas  in 
the  EEC  (1)  recoverable natural gas  reserves  at  the  end  of  1963  were 
put  at  just· under  1500  x  109m 3,  with  more  than  two-thirds  in  the  Nether-
Lands.  Even  ~hough prriduction  had  doubled,  the  reserves  to production 
ratio  had  risen to  94. 
(1)  Economics  and  Finance  Series,  N°  3,  1965 
II The  Groningen  field  was  bigger  than  originally  assumed  and  this  was  an 
important  factor  in  the  extension of  exploration activities to  the  North 
Sea.  Significant  discoveries,  initially of  gas  (and  later of oil), 
considerably  increased  the  Community's  recoverabl~ natural  gas reserves. 
The  report  "Medium-term  Forecasts  and  Guidelines  in  the  Community  Gas 
Sector"  (1)  published  by  the  Community  in  1972,  put  certain  and  pro-
bable  reserves  at  4  200  x  109m 3  at  the  end  of  1971  <including  the  UK 
and  Denmark). 
Meanwhile  production  had  got  into  full  swing,  with  the  result  that  the 
r/p  ratio  fell  to  just  under  40,  which  although  low  compared  with  the 
ratios  for  the  United  States  for  example  was  nevertheless  still  very 
good  and  in  no  way  hindered  further  expansion.  The  only  imports  of  na-
tural  gas  from  outside  the  Community  were  to  the  United  Kingdom  and 
France,  and  these  were  not  very  signrricant. 
By  mid-1979,  however,  there  had  been  considerable  changes  in  the  natural 
gas  supply  situation.  Despite  a  number  of  small  to  medium-sized  dis-
coveries,  the  recoverable  reserves  had  dropped  to  about  3  20~ x  109m 3  (2) 
partly  as  a  result  of  the  considerable  increase  in  production,  but  also 
as  a  result  of  revised estimates.  With  natural  gas  production totalling 
9  3  175  x  10  m  (1978),  the  r/p  ratio  had  dropped  to  about  18.  Against 
this background  expansion  of  production  hardly  seems  possible  and  the 
5%  fall  in  production  in  1978  compared  with  1977  seems  to  confirm  that 
the  peak  has  already  been  reached,  if not  passed. 
However  it  should  be  borne  in  mind  that  the  above  figure  of  3  200  x  109m 3 
is a  lower  Limit,  i.e.  the  proven  reserves  regarded  by  the  firms  as 
technically  and  economically  recoverable  in  present  conditions.  Conse-
quently,  it  is  not  directly  comparable  with  the  above  mentioned  figure  of 
4  200  x  109m 3•  In  addition  there  are  natural  gas  fields, particularly 
in  the  North  Sea,  which  have  been  discovered  but  ~hose economic  exploita-
tion  is  not  yet  certain.  Adding  a  conservative  estimate of  these  quanti-
ties  to  the  above  mentioned  lower  limit,  the  figure  obtained  for  the  Com-
munity  is  about  4  200  x  109m 3• 
(1)  Published  by  the  Office  for  Official  Publications of  the  European· 
Communities,  Brussels,  1972,  N°  8413 
(2)  Oil  and  Gas  Journal  of  25  December  1978.  Converting  these  quantities 
to  Groningen  equivalent  gives  a  rather  higher  figure,  say  3350x109m 3• 
12 This  figure  is  more  or  Less  the  middle  of  the  range  of  certain  and  pro-
bable  reserves  C4  000  x  109m 3  to  4  SOD  x  109m
3 )·estim~ted by  the  ind0stry. 
·It is virtually the  same  as  the  above  figure.  This  means  that output 
could  be  matched  by  exploiting  new  discoveries.  However,  as  production 
has  risen  considerably  over  the  same  period,  the  r/p  rat·io  has  dropped 
fr6m  40  to  around  24.  Nevertheless,  there  would  be  some  possibility 
of  increasing production slightly to  about  200  x  109m 3•  By  the  mid-
80s,  however,  a  gradual  decline  would  have  t'o  be  expected.  The  upper 
estimates  of  the  Member  States  are  somewhat  lower,  they  expect  production 
to  total  183  x  109m 3  in  1980,  185  x  109m 3  in  1985  and  178  x  109m 3  in  1990. 
However,  the  above  review  is  not  sufficiently complete  to  give  an  overall 
picture of  future  development  possibilities.  There  can  hardly  be  any 
doubt  that  new  natural  gas  fields  will  be  found  and  developed  in  the  Com-
munity. 
The  estimates of  these  "poss'ible"  natural  gas  reserves  differ  widely,  and 
they  are,  of  course,  rather  speculative.  There  are  major  differences 
in  the estimating  and  calculation  methods  and  the  definition of  "possible 
reserves".  In  the  United  Kingdom,for  example,  the  term  "possible  re-
serves"  only  .covers  fields  which  have  already  been  discovered  but  whose 
size  and  chances  of  being  economically  exploited  are still uncertain. 
In  the  Federal  Republic  of  Germany,  however, 'reserves  which  have  been 
estimated geologically but  have  not  yet  been  discov.ered  are  termed 
"possible". 
A conservative  combination of  the  estimates  made  by  the  competent  de-
partment  in  the  Member  States gives  a  figure  of  4755  x  109m 3  (1)  for 
total  possible  recoverable  reserves.  There  are,  however,  other 
(1)  See  Doc.  XVII/360/76  "Report  on  the  search  for  and  exploitation 
of  liquid and  gaseous  hydrocarbons  in  the  mai~lands and  offshore 
areas  under  the  jurisdiction  of  Member  States  of  the  EC".  The 
quanti3ies  indicated  in  that  report  in  mtoe  have  been  converted 
into m  of  Groningen  equivalent. 
13 estimates  which  put  the  figure  much  higher.  The  industry esiimates 
that  about  1500  x  109m 3  of  reserves  recoverable  under  the present 
economic  conditions  will  be  discovered  by  the  year  2000.  The  BGR 
(Bundesanstalt  fur  Geowissenschaften  und  Rohstoffe)  (1)  goes  as  fas  as  to 
put  the  total  recoverable  reserves  in  the  Community  at  7  800  x  109m 3, 
including  4  750  proven  - virtually the  same  as  the  figure  mentioned 
above  - and  3  055  possible,  but  without  specifying  a  period  within  which 
these  quantities  might  be  available. 
Table  summarizes  the  estimates  of  natural  gas  reserves  in  the  Communi-
ty.  Conservative  estimates  of  reserves  recoverable  by  the  year  2000 
of  5000  to  6000  x  109m 3  produce  an  r/p  ratio of  28  to  34  falling  to  about 
25  to  27  assuming  an  annual  level  of  production of  200-220  x  109m 3•  By 
1985  it  would  already  have  dropped  to  15  to  17  by  1990  to  13  to  15  and 
by  1995  dropped  below  10.  This  means  that  even  if these  reserves 
are developed  and  exploited  to the  full,  a  fall  in  production  would  have 
to  be  expected  from  the  end  of  the  eighties. 
century  the  industry  considers  production  leve~ 
certain and  a  further  60  x  109m 3  to  be  likely. 
For  the  end  of  the 
of  100  x  109m 3  to  be 
(1)  "Das  Angebot  von  Energie-Rohstoffen"  <The  supply of  energy  raw  ma-
terials), March  1976  (Section  III of  a  report  on  the  future  develop-
ment  of  energy  demand  and  coverage  - prospects  until  the  year  2000-
for  the  Government  of  the  Federal  Republic  of  Germany) 
14 The  growth  in natural  gas  production  has  slowed  down  considerably  in 
recent  years,  and  since  1976  has  virtually  come  to  a  standstill;  there 
was  even  a  fall  in  production  in  1978  (table  2).  Even  assuming  that 
this  is partly due  to the  general  slowdown  or  stagnation  in  economic 
growth,  and  even  with  future  successful  exploration,  it is  unlikely 
that  there  will  be  any  substantial  increase  in  natural  gas  production 
within  the  Community.  A gradual  increase  in  production  to  about 
200  x  109m 3  per  annum,  maintenance  of  this  Level  until  the  second  half 
of  the  next  decade  and  a  subsequent  falling-off  in production  to  about 
100-150  x  109m 3  in  the  year  2000  would  be  an  optimistic  estimate. 
15  - i0 Table  1 
Natural  gas  reserves  in  the  Community  9  3  (10  m ) 
Country 
Germany 
France 
Italy 
Net her Lands 
Belgium 
Luxembourg 
Proven  reser-
ves  certainly 
recoverable 
in  present 
conditions 
( 1) 
178 
184  (*) 
227 
1756 
United  Kingdom  765 
Ireland  28 
Denmark  71 
Community  3209 
(*)  unt.reated gas 
(**)  including  Greenland 
Proven  reser- Proven  reser-
ves  certainly  ves  certainly, 
or  probably  probably  or 
recoverable  possibly  re-
cover able 
(2)  (3) 
296  496 
133  133 
207  207 
2300  2397 
1081  1443 
32  32 
110  47 
4159  4755 
(1)  Oil  a~d Gas  Journal  of  25  December  .1978 
(2)  Various  sources 
Reserves 
recove-
rable 
by  the 
year  2000 
(4) 
5500-6000 
Total 
possible 
recove-
rable 
reserves 
( 5) 
615 
420 
495 
2935 
2360 
130 
850(**' 
7805 
(3)  Report  on  the  search  for  and  exploitation of  ~iquid and  gaseous 
hydrocarbons  in  the  mainlands  and  offshore  areas  under  the  juris~ 
dictionof  Member  States of the  EC  (Doc.  XVII/360/76) 
(4)  Figures  provided  by  Shell  International 
(5)  "Das  Angebot  von  Energie-Rohstoffen" 
(The  supply  of  energy  raw  materials),  Bundesanstalt  fur 
Geowissenschaften  und  Rohstoffe,  Hannover,  March  1976 
(Section  III of  a  report  for  the  Federal  Government). 
17 Table  2 
Trend  and  forecasts  of natural  gas  ~reduction in  the  Communit~  u~ to  1990  (106m 3  (35  162  kJ) 
Year  0  F  I  Nl  8  L  UK  OK  Irl.  Communi~y-
1965  3202  5449  8452  1780  82  - 200  19165 
,1966  3862  5472  9550  3441  63  - 193  22581 
1967  4738  5867  10176  7087  65  - 691  28624 
1968  6857  5850  11336  14171  65  - 2432  40711 
1969  9189  7229  12994  22001  68  - 5810  57291 
1970  13062  7699  14311  31710  54  - 12456  79292 
1971  15716  8017  14581  43836  51  - 20704  102905 
1972  18227  8316  15454  58480  51  - 29875  130403 
1973  19876  8361  16691  71116  54  - 32338  148436 
00  1974  20567  8427  16660  84348  60  - 39010  169072 
1975  19054  8205  15881  90852  51  - 40538  174581 
1976  19222  7920  17061  97303  34  - 43135  184675 
1977  19137  8501  14962  96906  37  - 45071  184614 
1978  20622  8785  14780  88718  42  - 42293  175240 
1980  *)  21000  8000  13700  94000  - - 45488  1170  183358 
1985  *)  19000  7200  13000  82500  - - 45488/58484  3509  1430  172127/185123 
1990  *)  18000  4600  13000  71250  - - 45488/64982  4549  1430  158317/177811 
*)  i~ember  States' forecasts However,  to  make  possible  such  a  favourable  outcome,  i.e.  the  discovery 
and  exploitation of  the  total  estimated possible  recoverable  reserves, 
the  current  Level  of  exploration  in  the  Community  would  have  to  be  main-
tained or  even  increased,  particularly  in  the  offshore areas.  On  the 
other  hand,  it must  be  expected that  there will  be  a  rapid  increase  in 
natural  gas  exploration,  production  and  transport  costs  following  the 
steep  increase  in the capital  and  operating  expenditure  entaiLed  •  Such 
an  optimistic  prospect  is  unlikely to  materialize  without  a  steady  im-
provement  in  the general  economic  climate  and  without  at  Least  a  stable, 
if not  a  gradually  rising,  level  of energy  prices  in  real  terms. 
The  following  is  a  brief  survey  of  some  of  the  many  objectives  and  pro-
spects  concerning  natural gas,  which  have  been  formulated  and  published 
in  recent  years  : 
- The  energy  policy objectives of  the  Council  of  Ministers  :  these ob-
jectives,  set on  12  December  1974,  aimed  at  natural  gas  production 
in  the  Community  of 175 mtoe  (228  x  109m3),  as  part of  the  objective 
of  reducing  dependence  on  imported  energy  to  50%.  However,  a  review 
of  these  objectives on  the  basis of national  programmes  (1)  shows 
that,  in  view  of  the  continuing  worldwide  economic  difficulties,  the 
Member  States  are  expecting  only  138-148 mtoe  of  natural  gas produc-
tion,  i.e.  180-192  x  109m3,  15-23%  below  the  original  objectives 
for  1985.  For  1990  the  Member  States  are  alread)l  expecting  a  decline 
in  production  to  115-130  mtoe  or  150-170  x  109m3.  Details  for  the 
Community  as  a  whole  and  individual  Member  States  on  the  basis  of 
the national  programmes  are  given  on  pages 43-58. 
In  its  study of  1  September  1977  (2)  the  lEA  arrives  at  Lower  figures 
fo9  198~,  i._e.  133.9 t?  143.9  mtoe, .correspond~ng .to. 174-~87 x 
10m3,  1.e.  about  3-4%  Lower  than  1n  the  Comm1ss1on's  Th1rd  Report 
on  the  attainment  of  the  objectives  for  1985. 
(1)  The  Energy  Programme  of  the  European  Communities  (COM(79)  527  of  4/10/79) 
(2)  Natural  Gas  Prospects,  lEA. 
19 The  WAES  Study  looks  ahead  to the  year  2000.  It  gives  the  following 
figures  for  natural  gas  production  in  Western  Europe  (1)  : 
1972 
1985 
2000 
After  deducting  the  production of  other  West  European  countries,  in parti-
cular  Norway,  the  figures  for  1985  are  between  the  lEA's  estimates  and 
the Member  States' objectives. 
The  BGR  (2)  estimates  natural  gas  production  in  Western  Europe  as 
follows 
in  109
m3 
of  which 
Norway 
1980 
230 
40 
1985 
260 
70 
1990  2000 
265  265 
95 
Here  too,  there  is  an  assumption  that  production  will  fall  in  the  Com-
munity  cou·ntries  between  1985  and  1990.  Converted  into  Groningen 
equivalent  the quantities  for  the  Community  are  as  follows  : 
1980  1985  1990  2000 
208  208  188 
- A study  by  the  American  Gas  Association  (AGA)  presented  at  the  last 
World  Energy  Conference,  makes  the  following  assessment  of  natural 
gas  production  capacity  in  Western  Europe  (3)  : 
:cf  9  3 
1n  10  m  (4) 
1985 
7.0 
233 
2000 
7.7-8.0 
256-267 
2020 
1.5-2.0 
45- 60 
(1)  Third  Technical  Report  of  the  Workshop  on  Alternative  Energy 
Strategies  (WAES);  Cambridge,  Massachussets  1977. 
(2)  Bundesanstalt  fur  Geowissenschaften  und  Rohstoffe,  Hannover,  l.c. 
(3)  "The  Future  of  World  Natural  Gas  Supply",  a  report  prepared  for  the 
10th  World  Energy  Conference  in  Tokyo  on  Natural  Gas  Resources 
1985-2020,  by  the  American  Gas  Association  CAGA,  September  1977). 
(4)  Converted  into  109m 3  of  Groningen  equivalent 
20 The  figures  for  1985  are exactly the same  as  the  WAES  estimates. 
However,  the  AGA  expects  a  10-15%  increase  in  production  between 
1985  and  2000.  This  is an  optimistic  assessment  of  the chances  of 
discovery  and  economic  exploitation of  the  "possible  reserves",  in-
fluenced particularly by  the  Norwegian  potential.  The  discovery 
of  a  Large  new  natural  gas  field  in  Block  31/2  w-ould  appear  to bear 
out  this optimism. 
To  sum  up,  the  Community's  natural  gas  reserves  wiLL  aLLow  a  further in-
crease  in production to around  200  x  109m 3  per  annum,  a  Level  which 
could  probably  be  maintained until  the  middle  of the  next  decade,  foLLowed 
by  a  gradual  decline.  However,  assessments of  the  rate of  faLLing-off 
in  production  vary.  The  Member  States  already expect  a  faLL  in pro-
duction of  4-8%  in  1990  compared  with  1985.  The  Lowest  figures  for  the 
year  2000  are  under  100  x  109m 3  per  annum,  whilst  optimistic  estimates 
would  give  a  production  Level  of  100-160x109m 3  at  the  end  of the  century. 
That,  however,  depends  on  the  discovery  and  economic  exploitation of  con-
siderable new  reserves,  a  possibility which  presupposes  considerable  expen-
diture of  technical  and  financial  resources  combined  with  a  general  eco-
nomic  recovery  and  a  comparatively  high  energy  price  LeveL. 
4.  Trade  in  natural  gas  within  the  Community 
To  complete  the picture of  the  development  of  natural  gas  supplies  for  the 
Community  as  a  whole  and  the  individual  Member  States, it is  neiessary 
to take  a  Look  at  intra-Community trade  in natural  gas.  The  importance 
of this  trade  for  a  number  of  Member  States  is  highlighted  by  the  fact 
that  in  1978  the  Netherlands  accounted  for  50,5% of total natural  gas 
production  in  the  Community  yet  only  20.3%  of  total  consumption. 
Supplies  from.  the  Netherlands  to other  Member  States  rose  from  37  million 
m 3  in  1965  to  almost  54  x  109m 3  in  1977,  but  feLL  to  47.5  x  1o9m 3  in 
1978.  The  first  deliveries  were  to the  Federal  Republic  of  Germany, 
quickly  followed  by  Belgium,  France  and  Luxembourg,  and  in  1974  Italy. 
21 The  percentage  shares  of  Dutch  natural  gas  in  the total  consumption  of 
these  countries  is  as  follows  : 
1978  1980  *)  1985  *)  1990*) 
Belgium  85.5  77.0  35.3-38.4  24.1-37.9  (**) 
Germany  37.1  35.5  26.8-27.4  25.0-26.5 
France  50.5  34.7  22.9  8.0 
Luxembourg  100.0  100.0  100.0  100.0 
Italy  13.6  21.0  15.0  13.3-15.0 
The  steady  increase  in  these  supplies  came  to  an  end  in  1977.  A cer-
tain  Levelling-off  at  around  50  x  109m 3  is  expected  up  to  1980,  but 
with  the  exception  of  Luxembourg  and  Italy,  the  relative  importance 
of  Dutch  natural  gas  will  decline,  as  the· figures  for  1980,  1985  and 
1990  show. 
also. 
From  1980  onwards  deliveries  will  fall  in  absolute  terms 
Table  3summarizes the development  of deliveries of  Dutch  natural  gas  to 
other  Community  countries  from  the  time  they  began,  and  the  Member 
States  forward  estimates  for  1980,  1985  and  1990. 
Since  1976  Dutch  natural  gas  reserves  have  been  declining  slowly  as 
the  quantities  produced  each  year  are  no  Longer  being  fully  matched  by 
new  discoveries.  It  is  thought  unlikely that  this  trend  will  be 
fundamentally  reversed  in  the  coming  years  by  exceptionally  Large  new 
discoveries  (1).  In  its  1978  Gas  Marketing  Plan,  NV  Nederlandse  Gas-
unie  (2)  assumes  that  no  new  natural  gas  supply  contracts  will  be  made 
with  the  gas  industries of other  Member  States,  and  that  existing  con-
tracts  will  not  be  extended once  they expire.  This  is  in  Line  with 
the  Netherlands  Government's  energy policy. 
*)  Calculated  from  information  provided  by  the  Member  States. 
**)  Depending  on  the  development  of  imports  of  natural  gas  from  outside the 
Community. 
1)  However,  there are  certain fluctuations  in  the  calculations of  recoverable 
reserves.  For  example, the Rijksgeologische  Dienst  raised  the  estimate of 
reserves of natural  gas  still recoverable  from  the  Groningen  field  from 
1650  x  109m3  to  1800  x  109m3  as  at  mid-1979. 
2)  N.V.  Nederlandse  Gasunie  :  1978  Gas  Marketing  Plan. 
22 
I However,  the  figures  in  Gasunieis  marketing  plan  differ slightly from 
the  information  received  from  the  Member  States.  This  is attributable 
to the  fact  that,  in  addition  to  Gasunie's  gas  exports,  further  small 
quantities  are  exported outside  Gasunie  contracts. 
Another  reason  is that  Gasunie's  supply  contracts  with  customers  in 
neighbouring  countries  are  much  more  flexible  than-those  with  non-Com-
munity  countries  and  a  certain amount  of  bringing  forward  and  delaying 
is ~ossible (1). 
According  to this plan,  the  peak  for  deliveries  to other  Member  States 
had  already  been  reached  in  1976  (approx.  51  x  109m 3)  and  exports  were 
to  stay  at  this  level  until  1979,  falling  to  about  42  x  109m 3  per. annum 
in  1983  and  remaining  at  that  level  until  1985.  From  1985 9eliveries 
are  to fall  off  more  rapidly,· down  to  30.5  x  109m 3  in  1990,  barely  10  x 
109m 3  in  1995,  and  drying  up  completely  in  1998.  The  following  graph, 
taken  from  Gasunie's  report,  shows  the  export  outlook  until  the  year 
2000.  It  shows  that  in  the period  1980  to  1997  more  than  50  x  109m 3 
per  annum  will  have  to  be  replaced  from  other  sources. 
(1)  NV  Nederlandse  Gasunie  Plan  van  Gasafzet  1979,  pages  5  and  6 
23 Gasunie's  natural  gas  export  plan  (in  109m
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Table  3  ---
Deliveries of  Dutch  natural  3as  to other  Member  States  (in  106m 3)  (35162  KJl 
Year  D  F  I  B  L 
1965  37  - - - -
1966  46  - - 88  -
1907  341  270  - 503  -
1968  1539  1487  - 1334  -
1969  2665  2085  - 2810  3 
1970  3745  3091  0  4480  14 
1971  6521  4687  0  6234  20 
1972  10517  6348  0  7755  151 
1973  15616  8159  0  9442  290 
1974  20550  9613  1769  11011  387 
1975  23505  9584  4536  10810  455 
1976  24483  11933  5025  11501  521 
1977  25141  12969  3965  11048  549 
1978  20369  12852  3944  9695  600 
1980  22300  10700  6500  10700  715 
1985  22300  10200  6500  5459-6238  775 
1990  22000  45oo  6500  42('9·6108*)  900  **) 
De~ending on  the  ~~velopment of  imports  of  natural  gas  from  outside  the  Community 
Via  Gelgium  and  France  (about  half  each) 
Community 
·--
37 
134 
1114 
4360 
7563 
11330 
17462 
24771 
33507 
!-" 330 
48890 
53463 
53672 
4  7460 
50915 
45234-46013 
38189-40008 Deliveries  of  Dutch  natural  gas  to other  Member  States  account  for  the 
overwhelming  proportion of  intra-Community  trade  in  natural  gas.  However, 
a  number  of  other  contracts  require  a  mention  to  clarify the overall 
picture  : 
9  3  Gasunie  has  transferred 0.4  x  10  m  per  annum  of  its  imports  of 
Norwegian  natural  gas  to  Gaz  de  France. 
- Ruhrgas  is  to  supply  about  1  x  10
9m~ of  its gas  to  Gaz  de  France  each 
year  from  1980  to  1982  and  0.5  x  10  m3  in  1983. 
Pending  completion of  the  MEGAL  transport  system,  Gaz  de  France  is 
transferring  Soviet  gas  to  SNAM  in  Italy  in  exchange  for  Dutch  gas. 
This  exchange  should  end  on  15.2.1980. 
- Dutch  gas  destined  for  Luxembourg  is  delivered  by  Gaz  de  France  and 
the  Belgian  Distrigaz  company. 
- From  1983  to  1985  Ruhrgas  will  probably deliver  0.35-0.55  x  109m 3 
of  natural  gas  to  the  Dansk  Olie  & Naturgas  A/S,  with  the option  of 
a  matching  quantity of  Danish  No~th  Sea  ga~ being  delivered  to  Ruhrgas 
at  a  later date.  · 
- Distrigaz  has  made  an  agreement  with  Gaz  dW  France  to  make  use of  the 
terminal  at  Montoir  from  October  1982.  According  to this agreement, 
Distrigaz  will  cede  5  x  109m3  per  year  of-Algerian  gas  to  Gaz  de  France 
for  four  years  and  Distrigaz  will  take  an  equivalent  quantity of 
Norwegian  gas  from  the pipeline  which  crosses  Belgium.  It  should  be 
noted  that  the  means  for  delivering  Algerian  gas  to  aelgium exists  and 
in  the  event  of  an  interruption·to the  Nor~egian gas,  Distrigaz  can 
receive  Algerian  gas  from  Gaz  de  France. 
5.  Imports  of  natural  gas  - foreseeable  development  up  to  1985/90 
Despite  the decline  in production growth  rates  since  the oil  crisis-
with  even  a  slight  fall  since  1977  - there  has  been  a  constant  rise  in 
natural  gas  consumption,  although  at  lower  rates of  increase;  in  1978 
9  3  consumption  amounted  to  more  than  212  x  10  m ,  so  the  share of  natural 
gas  in  meeting  the  Community's  primary  energy  requirements  reached 
17.3%  (1). 
This  constant  ri~e in  consumption  was  made  possible  by  imports of natural 
gas  from  outside  the  Community.  The  first  long-term  import  contracts 
were  concluded  back  in  1962  with  Algeria,  when.the  extent  of  the  Groningen 
(1)  See  the Statistical  Office's  1978  energy  balance  ("Statistical aspects 
of  the  Energy  Economy  in  1978"  of  the  12.6.1979). 
26 field  and  the potential of  the  North  Sea  were  not  fully  known. 
The  first  deliveries  to  the  United  Kingdom  began  in  1964,  those  in 
France  in  1965.  After  a  pause  of  six  years,  characterized  by  a 
glut  of  natural  gas  supplies  in  Europe,  it gradually  became  apparent 
that  new  import  c6ntracts  were  heeded  in  the  longer  term  in order  to 
increase supplies  or  at  least  maintain  them  at  the  same  level.  Accor-
dingly,  since  the  end  of  1969,  not  a  year  passed  without  one  or  more 
new  natural gas  import  contracts  being  concluded. 
The  total  volumes  of gas  covered  by  contracts  already  concluded 
amounts  to  97  mtoe  (126  x  109m 3  of  Groningen  equivalent),  a  figure 
which  will  be  reached  in  the  late eighties  (1).  This  is  slightly 
above  the  minimum  objective of  95  mtoe  laid  down  by  the  Council  of 
Ministers.  Table  4  summarizes  the  long-term  natural  gas  import 
contracts  concluded  so  far.  The  first  Algerian  contract  concluded 
with  the  United  Kingdom  expires  as  early  as  1980,  and  hence  is  not 
included  in  the  balances  for  1985  and  1990.  Figure  1  shows  the 
development  of  natural  gas  imports  broken  down  by  exporting  country. 
(1)  As  it has  not  been  officially terminated,  the  contract  with 
Iran  is  included  even  though  its future  is still uncertain 
at  present. 
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Table  4 
Firm  natural  gas  import  contracts with  non-member  countries 
ALGERIA 
a)  b>  c> 
1o
9
m 3  106  End 
toe 
4,0  3,9  2004 
5,5  5,4  2004 
4,5  4,4  2004 
14,0  13,7 
0,5 
3,5 
5,15 
9.15 
0,5  1990 
3,4  1998 
5-'-1  2000 
9.0 
USSR 
a>  b>  c> 
109m 3  106  End 
toe 
3,7  3,1  2000 
4,5  3,8  2000 
2.5  2.1  2000 
10,7  9,0 
2,5 
1,5 
4.0 
·2,  1 
1,3 
3.4 
2000 
2000 
12,2  10,6  2oo6  1 6,o  5,o  2ooo 
1.0  0.8  2000 
12.2  10,6  I  7,0  5.8 
5,5  5,4  2004 
5,-,--5~4 
5,0  4,9  2002 
5-.o -4.9 
1,0  1,0  1980 
NORWAY 
a>  b) 
109m 3  106 
3,1 
4,9 
1.7 
9,7 
•  2,03 
1,05 
0.17 
3~25 
toe 
2,8 
4,5 
1.6 
8,9 
1,9 
1,0 
0.2 
3~  1 
1,23  1,0 
1,05  1,0 
0.17  0,2 
2.45  2.2 
1,63  1,4 
1,05  1,0 
0.17  0.2 
2.85  2,6 
c) 
End 
1997 
1997 
1998 
1997 
1997 
1998 
1997 
1997 
1998 
1997 
1997 
1998 
9,5  8,3  1997 
IRAN 
a>  b)  c) 
109m3  10
6  End· 
toe 
5,5  4,6  2004 
5,5  4,c 
3,66  3,1  2004 
3,66-3.1 
a>  10:m3  contractual  quantities 
b)  10  toe 
c)  end  of  contract 
9  3  d)  total  amount  in  10 m  - 35162  KJ 
<Groningen) 
LIBYA 
a>  b)  c> 
10
9
m 3  106  End 
toe 
3,0  2,5  . 1992 
a> 
109
m3 
39,9 
zo,o6 
3,-o-2,5  - I  22~ 
7.95 
7.85 
TOTAL 
b) 
106 
toe 
36,2 
T8,5 
18,9 
7.6 
7,! 
d) 
109m 3 
47,2 
24,0_ 
24.(> 
9.9 
9.5 
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**>  thtt  lOll  figures  do  not  contain  the  1x109m3  for  the  UK-Algeria  contract  which  expires  in  1980 Graf.l 
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40 Under  the  contracts  concluded,  probable  total  imports  are  as  follows  : 
Algeria  43.6  X  106  toe  45.0 % <excluding  UK  contract) 
Norway  25.0  X  25.8 % 
Soviet  Union  18.2  X  18.7% 
Iran  7.7  X  7.9% 
L  ibz:a  2.5  X  2.6 % 
97.0  X  106  toe  =  100  % 
About  48% of the  imports  was  to be  carried  in  Liquefied  form  by  LNG 
tanker. 
However,  the  Algerian  Government  has  cast  doubt  on  the  construction of 
new  Liquefaction  installations.  This  could  Lead  to  a  drastic  and  se-
rious  shift  in the  Community's  import  structure. 
As  comparison  of  the contractual  quantities  w.ith  the national objectives 
for  1985  shows,  the Member  States  are  expecting  that  the  contracts  will 
not  quite  have  been  exhausted  by  1985. 
For  1990,  on  the  other  hand,  the  Member  States'  national  programmes  are 
expecting  imports  from  outside  the  Community  of  110-120  mtoe  (142-155  x 
109m 3).  This  assumes  new  contracts or  the  extension of  the existing 
contracts  amounting  to  26-30  x  109m 3 per  annum. 
There  has  been  a  considerable  rise  in  imports  of natural  gas  from  outside 
the  Community.  They  increased  from  1  x  109m 3 to  40.3  x  109m 3 between 
1965  and  1978  and  will  quickly  increase  to  142-156  x  109m 3  by  1990. 
Dependence  on  imports  is  increasing ·at  a  simiLar  rate.  In  1970  it 
was  an  almost  negligible  2  %.  In  1978  it was  almost  19  %,  the predic-
tion  for  1980  is  26%,  40-42%  in  1985  and,  according  to  the Member  States' 
available estimates,  46-47%  in  1990. 
Even  when  natural  gas  imports  from  the  NorwPgian  sector of  the  North  Sea 
are  not  considered,  there  is still a  considerable  rise  in  import  depen-
dence,  as  the  following  figures  illustrate 
1978  11% 
1980  13% 
1985  29-31% 
1990  36-40% 
Table  5  summarizes  the trend  to date  in  imports  of natural  gas  from  out-
side the  Community  and  the  development  expected  up  to  1990. 
Figure  2  shows  the development  of  natural  gas  imports,  by  member  countries. 
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The  trend of  im~orts of natura! ~as f~om outside the  Community  until  1990  <in  106m 3 - 35.162  kJ) 
Year  0  F  1  NL  B  UK  OK  Community 
1965  - 233  - - - 777  - 1010 
1966  - 458  - - - 762  - 1220 
1967  - 543  - - - 916  - 1459 
1968  - 489  - - - 1189  - 1678 
1969  - 654  - - - 1249  - 1903 
1970  - 660  0  - - 998  - 1658 
1971  - 589  37  - - 995  - 1621 
1972  - 896  1573  - - 918  - 3387 
1973  387  1843  2176  - - 881  - 5287 
1974  2338  2306  2747  - - 732  - 8123  ._, 
1975  3390  2844  4937  - 1004  - 12175  -
1976  4354  3509  7863  - - 1152  - 16878 
1977  6621  3515  10093  290  293  2002"  - 22814 
1978  14425  5273  11580  1760  1562  5688  - 40288 
1979  18005  6458  12664  2500  2050  10153  - 51830 
1980  (2)  23300  12100  10800  3500  3206  11700  - 64606 
1985  (1)  46500  24000  24600  9900  10200  10800  - 126000 
1985  (2)  4000D-42000  27100  24600  8400  10007  13000  - 123107-125107 
1990  (2)  42900-48000  42100  24600-29200  9200  10007-13516  13000  650  142457-155666 
1)  Import  contracts. 
2l  Member  States'  estimates. 
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40 Pursuant  to  Council  Regulation  n°  1055/72  the  Commission presents to 
the  Council  each  year  a  report  (1)  on  the  development  of  imports  of 
natural  gas  together  with  an  Annex  summarizing  contracts  concluded, 
from  which  further  particulars  can  be  obtained. 
6.  Imports  of  natural gas- possibilities of  expansion  after  1985/90 
In  general,  a  period of  several  years  elapses  between  the  beginning 
of  negotiations  to  conclude  a  natural gas  import  contract  and  the 
actual  beginning  of  deliveries.  Apart  from  the  generally  complex 
problems  concerning  the  conclusion of  such extensive,  long-term,  and 
often  multilat~ral  contracts,  the  chief  reason  is  the substantial 
amount  of  investment  involved  in  carrying  them  out,  both  in the  pro-
ducing  and  importing  countries.  Consequently,  it would  be  fair  to 
assume  that  new  import  contracts,  which  will  certainly  be  concluded 
in  the  coming  yea~s,will  have  hardly  any  appreciable effect  before 
1985  on  the  total  amount  of  natural  gas  available  in  the  Community. 
Natural  gas  is  a  particularly clean  fuel.  The  long-term nature 
of  contracts resulting  from  the  heavy  investment  in durable  items 
required  from  setters and  buyers  alike assures  a  comparatively  high 
degree  of  security of  supply.  Natural  gas  can  make  a  limited contri-
bution towards  the  diversification of  energy  sources,  even  if  many  of 
the potential  natural gas  exporters  are  at  the  same  time  important 
suppliers of  crude  oil.  It therefore  seems  desirable  from  the  energy 
policy  view  point  that  natural gas  should  maintain  and,  if possible, 
expand  its  share of total  energy  supplies. 
If  it  is  assumed  accordingly that  after  1985  consumption  of  natural 
gas  will  increase  at  about  the  same  rate  as  total energy  consumption 
(1)  Doc.  XVII/438/79 of  3  December  1979 
~3 a  rather  more  rapid  increase  in  imports  and  dependence  on  them 
emerges  - even  assuming  maintenance  of  Community  production  of  about 
200  x  109m 3;  with  a  lower  level  of  indigenous  production  it is 
correspondingly  higher. 
As  forecasts  of  the development  of  total  energy  consumption  and  the 
development  of  individual  energy  sources  are  uncertain,  a  range  of 
projections  are  given  in  Table  6  for  the  total  consumption  of natural 
gas  until  the year  2000.  A level  of  300  x  109m 3  (231  mtoe),  more  or 
less  the  mean  figure  from  the  national  programmes,  is  taken  as  the 
base  figure  for  1985. 
34 Table  6 
JP.tojectioos of  Detuc~L  g~~  ~QD5umgt~ 
1985-2000  (in  1Q9m3•  annual  rate of  io-
crease  1-6%) 
+  1%/)::r  +  2%/)::r  + 3%/)::r  +  4%/)::r  +  5%/)::r  + 6%/)::r 
1985  300  300  300  300  300  300 
86  303  306  309  312  315  318 
87  306  312  318  324  331  337 
88  309  318  328  337  347  357 
89  312  325  338  351  365  379 
1990.  315  331  348  365  383  401 
91  318  338  358  380  402  426 
92  322  345  369  395  422  451 
93  325  351  380  411  443  478 
94  328  359  391  427  465  507 
1995  331  366  403  444  489  537 
96  335  373  415  462  513  569 
97  338  380  428  480  539  604 
98  341  388  441  500  566  640 
99  345  396  454  520  594  678 
2000  348  404  467  540  624  719 
Share  of 12rimar)::  energ)::  consum12tion 
H1  (x)  13.9  16.1  18.7  21.6  24.9  28.7 
Hi  2  16.2  18.8  21.8  25.2  29.1  33.5 
Li  1  17.3  20.0  23.2  26.8  31.0  35.7 
Lt  2  19.8  23.0  26.7  30.8  35.6  41.0 
(x)  Percentage  shares of total  energy  consumption  for  each  of  the  four 
"scenarios  2000"  <Doc.  XVI I/  448/78). 
H = higher  hypothesis 
L = lower  hypothesis 
i  assuming  far-reaching  change  in  industrial  structures 
t  = assuming  a  rapid  increase  in  public  transport 
35 The  average  annual  growth  rates  range  from  1 % to  6  %;  the  lower  figures 
are  thus  below,  and  the  higher  figures  above,  the  prob~ble increase  in 
total  energy  consumption. 
The  results of  such  a  projection  show  that,  assuming  an  average  increase 
in  consumption  of only  1 % from  1985,  total  consumption  in  the year  2000 
will  be  some  65%  higher  than  in  1978.  If  the growth  rate  is  assumed  to 
be  6  %,  as  in  the  four  years  of  crisis after  1973,consumption  would  in-
crease  almost  three  and  a  half  times. 
If, more  realistically,  it  is  assumed  that  growth  rates  will  drop  con-
tinually from  3%  in  1985  to  1%  in  the  year  2000,total  consumption  will 
almost  double  to  some  410  x  109m 3  by  the  end  of  the  century. 
The  national  programmes  show  an  average  annual  increase of  4.3%  - 4.9% 
up  to  1985,  whilst  the  subsequent  rate  of  increase,  from  1985  to  1990, 
reaches  an  average  of  no  more  than  0.9- 1.3 %.  This  is  a  relatively 
moderate  figure,_which  is  probably attributable  to  the  continuingly diffi-
cult overall  economic  situation  and  the  uncertainty in forecasting  the  de-
velopment  of domestic  production of natural  gas  and  the possibilities  for 
concluding  new  import  contracts. 
The  above  mentioned  assumption  of  an  average  annual  growth  rate of  2 % 
from  1985  to  2000,  coupled  with 
production  can  be  kept  at  200  x 
ments  of  more  than  200  x  109m 3 
on  imports  would  be  above  50%. 
the  very optimistic  assumption  that  domestic 
109m 3  a  year  would  result  in  import  require-
a  year  in  the  year  2000.  The  dependence 
It  would  increase  correspondingly  more 
quickly  if overall production  was  lower. 
Assuming  the  other  extreme  - a  drop  in  domestic  production  to  less  than 
100  x  109m 3  a  year,  with  growth  rates  continuing  at  the  level  of  the 
last  four  years,  i.e. 6%- imports  of  more  than  600  x  109m 3  will  be  re-
quired  in  the  year  2000,  resulting  in  a  dependence  on  imports  of  almost 
90  %. 
This  extreme case ·is  not  very  likely.  What  is  interesting  is  whether 
world  gas  reserves  would  be  adequate  in  this extreme  case,given  the 
increasing  requirements  of  the  other  consuming  regions,  and  excluding 
those  reserves  which  cannot  be  considered  as  a  source  for  Community 
supplies  because  of geographical  or  other  considerations. 
36 7.  Natural  gas  reserves  outside  the  Community 
Table  7  shows  world  natural  gas  resources.  (1).  These  figures  are 
minimum  reserves  - except  in  the  case of  the  USSR- i.e.  proven  reserves 
recoverable  with  present  day  technology  and  at  the present  Level  of 
prices.  The  figure  for  the  USSR  covers  "explored  reserves",  i.e.  cer-
tain,  probable  and  also  some  possible  resources. 
The  total  figure  of  71  x  1012m 3  is  just  under  two-thirds  of exploitable 
world  crude oil  reserves  and  represents  a  remarkable  reservoir  compared 
with  world  natural gas  production of  around  1.75  x  1012m 3  in  1978,  about 
one  third of  it in  the  USA.  The  r/p  ratio of  41  suggests  that  natural 
gas  production  in  the  decades  to  come  need  not  be  restricted  as  a  result 
of  a  shortage  of  resources. 
Estimates  of total  possible  recoverable  reserves  vary  considerably. 
One  reason  for  this  is  that  prospecting  activities inthe  hydrocarbons 
sector  usually concentrate  exclusively on  oil.  Natural  gas often used 
to  be  a  by-product  of  exploration  and  was  often not  wanted.  Calculations 
and  estimates  of  the  gas  deposits  were  therefore  not  so  interesting  and 
not  conducted  with  the  same  effort. 
The  estimates .of  total  possible  recoverable  reserves  published  in  the 
Last  twenty  years  vary  between  120  and  420  x  1012m 3•  Unfortunately, 
there  has  been  no  tendency  for  the  estimates  to ·converge  over  this  long 
period.  Subtracting past  production of  around  23  x  1012m 3  there  remains 
an  estimated  100-400  x  1012m 3•  The  mean  of  several  other  available 
estimates of  reserves  was  found  to  be  220  x  1012m 3,  i.e.  somewhat  below 
the  middle  of  the  above  range.  After  the  quantities  so  far  produced 
have  been  subtracted.fromthe mean  of  the other  available  estimates,  the 
remainder  is  aro~nd 200  x  1012m 3• 
An  average  obtained  in  this way  can  have  no  claim to scientific  accuracy. 
The  result  is  more  or  less arbitrary.  However,  as  we  Lack  the facilities 
for  ma~~ng a  scientific  calculation or  estimate  of  reserves  there  is no 
alternative.  It  is  reassuring  to  know  that  the  result  :  200  x  1o12m 3 
(1)  Oil  and  Gas  Journal,  December  1978 
37 of possible exploitable total  reserves- differs only slightly from  the 
estimate  contained  in  the  BGR  report  (1),  i.e.  215  x  1012m 3 possible 
recoverable  reserves of natural gas. 
At  the  last  world  oil  conference  in  Bucharest  in  1979,A.A.  Meyerhoff  (USA) 
estimated  the  world  natural gas  reserves still  recoverable  on  1st  January 
1978  at  200  x  1o12m 3• 
(1)  loc.cit. 
38 Table  7 
The  world's  proven  recoverable  reserves  of natural  gas 
(109m 3)  *) 
Denmark  71  Abu  Dhabi 
France  184**)Bahrein 
Germany  (Federal  Republic)  178  Dubai 
Ireland  28  Iran 
Italy  227  Iraq 
Netherlands  1756  Kuwait 
~U~n~i=t~e~d77 K~in~g•d~o~m~----------------~~7~6~5~  Neutral  Zone 
Community  3209  Oman 
~G~r~e~e~c~e~~----------------------~1~1~3~  Qatar 
Austria  12  Saudi  Arabia 
Spain  6  Middle  East  ex. 
~N~o~r~w~a~y--=-----------------------~6~8~0~  Mediterranean  countries 
Western  Europe  811  Argentina 
~u~s'="sR=-=-'...:..:......==.:....::.t~----------:2""5,.:;7;.,;7.,;.-2  BoLivia 
Yugoslavia  38  Brazil 
other  Eastern  European  countrjes  283  Chile 
~T~o~t~a~l~Ea~s~t~e~r~n~E~u~r~o~p~e~(~1~)~------~2~6~0~9~3  Colombia 
Algeria  2974  Ecuador 
Egypt  85  Mexico 
Israel  1  Peru 
Libya  685  Trinidad  +  Tobago 
Morocco  1  Venezuela 
Syria  42  USA 
Tunisia  170  Canada 
~T~u~r~k~e~y----------------------------~1~4  America 
Non-European  Afghanistan 
Mediterranean  countries  3972  Australia 
Angola  34  Bangladesh 
Gaboon  68  Brunei 
Nigeria  1189 
Sudan  3 
Tanzania  + 
Zaire  and  Congo  67 
Burma 
China 
Taiwan 
India 
Africa excluding  (2)  Indonesia 
~M~e~d~i~t~e~r~ra~n~e~a~n~c~o~u~n~t~r~i~e~s  ___________  1~3~6~1  Japan 
Malaysia 
New  Zealand 
Pakistan 
Thailand 
Asia-Australia 
Total  World 
566 
198 
45 
14160 
787 
886 
142 
57 
1133 
2659 
20633 
340 
170 
42 
71 
136 
113 
906 
33 
227 
1161 
5806 
1671 
10676 
74***) 
878 
227 
227 
4 
708 
20 
99 
680 
14 
481 
170 
453 
142 
4177 
70932 
*)  Oil  and  Gas  Journal,  25  December  1978  (no  definition of  calorific  value) 
**)  Crude  gas 
***)  1977  figures 
( 1)  IncLuding  some  "probable"  and  "possible"  reserves. 
(2)  For  the  Cameroun  which  is  not  included  in  th9  List 
above,  reserves  are  estimated  at  150-200  10  m3. 
39 The  value  of  the  estimates  mentioned  is  diminished  because  no  informa-
tion  is giv.en  about  the period  in  which  the  assumed  reserves  could  be 
exploited.  As  this  study  takes  as  its time  horizon  the  year  2000,  the 
mean  figure  of  200  x  1012m 3  for  possible  recoverable  reserves  will  pro-
bably  have  to  be  reduced  because  of  the  time  factor. 
If the present  annual  world  production  is  compared  with  estimated  possible 
recoverable  reserves,  we  arrive  at  an  r/p  ratio of  114,  i.e.  a  statisti-
cal  Lifetime  of  some  114  years  for  natural  gas  reserves. 
A calculation of this  kind,  of  course,  tells  us  little  about  the  real 
lifetime of  the  world's  natural  gas  reserves,  since  it postulates  a 
constant  rate of production.  But  even  if  we  assume  a  growth  rate of 
5%  up  to  the  year  2000,  there  could still be  recoverable  reserves  of  some 
125  x  1012m 3  in  that  year,  which- on  the  basis of  the  projected produc-
tion  of  some  5.3  x  1012m 3  in  the  year  2000- would  mean  an  r/p  ratio 
or  a  statistical  lifetime  of  some  24  years. 
However,  a  constant  growth  rate of  5  % up  to the  year  2000  must  be  re-
garded  as  unrealistic, particularly  in  view  of  the  United  States'  huge 
share  in  the  consumption  of  natural gas.  A more  real~tic  calculation 
would  be  3  %,  a  rate  which  would  mean  reserves  in  the  year  2000  of  around 
140  x  1o12m 3  or  an  r/p  ratio of  45  on  the  basis of  a  production  Level  of 
some  3  x  1012m 3• 
Even  if the possible reserves recoverable  by  the  year  2000  are  put  at 
only  50%,  the  conclusion,  as  far  as  quantities  alone  are  considered,  is 
that  no  supply  problems  are  to  be  expected. 
An  analysis  of  Table  7  shows  that  only  relatively  few  of  the  countries 
listed there  have  surplus gas  available  for  export  and  are  suitably 
located to  supply  the  Community  with  additional  quantities of  natural 
gas.  However,  these  countries  account  for  about  three-quarters  of 
proven  recoverable  reserves. 
Table  8  lists  them  together  with  the  minimum  reserves  (1)  and  the  total 
possible  recoverable  reserves  (2). 
(1)  al  and  Gas  Journal 
(2)  BGR  l.c. 
40 Table  8 
Total  certain  and  possible  recoverable  reseryes 
of  those  countries  jn  a  posjtjon to  export  natural 
gas  to  Europe  <1o9m3) 
Country  Certain  Possible 
Norway  680  3300 
Soviet  Union  25772  *)  68000 
Algeria  2974  22600 
Libya  685  1350 
Nigeria  1189  3500 
Iran  14160  24340 
Saudi  Arabi a  2659  7160 
Iraq  787  3780 
Qatar  and  U.A.E.  1741  9230 
Kuwait  886  2400 
Canada  1671  15460 
Mexico  906  3230 
*)  The  figures  for  the  Soviet  Union  are  not  so  cer-
tain  as  the other  figures  in  this  column  (see 
the  note  to  Table  7). 
At  first  glance,  Canada  and  Mexico  appear  out  of  place  in  this table,  but 
both  these  countries  are  considering  the  possibilities  for  diversifying 
their natural  gas  exports  towards  Europe. 
Total  Community  requirements  of  imported  natural  gas  between  1978  and 
2000  are  estimated to  be  around  5.5  x  1012m 3  on  the  basis  of  the  maximum 
figures  assumed  above  <continuing  increase  in  consumption  of  6%  per  year 
and  a  decrease  in  domestic  production  from  200  x  109m 3  in  1985  to  80  to 
100  x  109m 3  in  2000).  If  we  compare  this  figure  with  Table 8, it  can 
be  seen that  there will  be  no  difficulty  in  covering  an  overall  require-
ment  of  this  magnitude,  especially if  we  remember  that  a  Large  proportion 
of  available  reserves  will  still be  un~xplored by  the  year  2000. 
This  still  holds  true  even  if we  accept  that  the  domestic  requirements 
of  the  countries  above  will  increase  at  a  faster  rate  and  that  the  USA 
and  Japan  will  also  be  meeting  their  own  increasing  requirements  pre-
dominantly  from  these  sources.  This  conclusion  is even  more  valid 
with  the  more  moderate  assumption 9f  a  Lower  and  gradually diminishing  rate 
41 of  increase  in  consumption.  In  this  case  the  Community's  total  import 
requirements  up  to the  year  2000  would  be  some  3  x  1012m3  if internal 
production grows  satisfactorily and  some  4  x  1012m 3  if the  development  is 
unfavourab~  (drop  of  production to  Less  than  100  x  109m 3  a  year).  As 
far  as  quantities  are  concerned,  there  appears  to  be  no  difficulty  in 
covering  these  requirements  in  view  of the  figures  in  Table  8. 
The  existence  of  adequate  world  reserves  is  a  necessary  but  not,  of  course, 
a  sufficient  condition  for  increasing  natural  gas  imports.  A number 
of  other  conditions  must  also  be  met  if the  quantities  available  are  to 
be  used.  The  most  important  are  as  follows 
- A sufficiently high  proportion of  the possible  total  reserves  must 
be  discovered  and  developed  within the  next  ten  years  if they  are  to 
be  used  by  the  end  of  the  century. 
The  cost  of  transporting  the  gas  <which  increases  sharply  with  distance) 
and  all  related  charges  can  be  borne  only  if the  total operation,  from 
source to  final  consumer,  is  economically  viable. 
-The existence of  Large  natural  gas  reserves  does  not  necessarily 
mean  that  the  country  possessing  them  also  intends  to export  them. 
Even  if the  reserves  far  exceed  possible  future  domestic  requirements  -
at  maximum  utilization- the  interest  of  some  countries  in  the capital 
intensive  export  of  natural  gas  could  fade,  especially if constantly 
increasing  revenue  from  the sale of oil  diminishes  the  attraction of 
further  exports.  These  obstacles  could  be  overcome  by  means  of 
appropriate  forms  of  technological  and  economic  cooperation. 
42 8.  Exports  of  natural  gas  to  non-member  countries 
Exports  of  natural  gas  to  countries  outside  the  Community  are  only of  sub-
ordinate  importance  but  must  be  mentioned  here  in  order  to  complete  the 
picture. 
Since  the  completion of  the  TENP-pipeline  to  Italy, the  Netherlands  have 
also  been  supplying  Switzerland  with  the  natural  gas  which  the  Italian 
SNAM  ceded  to the  Swiss  gas  industry  under  its contracts  with  Gasunie 
(0.5  x  109m 3  per  year).  The  contract  between  SNAM  and  SWISS-GAS  is  for 
15  years  and  will  expire  in  1994. 
Ruhrgas  AG  will  supply  Switzerland  annually  with  240  x  106m 3 of gas  from 
the  Norwegian  sector  of  the  North  Sea.A  second  contract,for  a  term of  15 
years,  is  for  35.0  x  106m 3  of  gas  from  Iran  a  year.  Because  of  the  situa-
tion  in  Iran  it is not  known  when  deliveries  will  begin. 
These  quantities  may  appear  rather  small  compared  with  the  total  consumption 
of  the  Community.  However,  they  play  an  important  part  in  Swiss  energy 
supplies,  especially  from  the  environmental  point  of  view.  In  1975,  natural 
gas  accounted  for  only  about  3.4% of  all  primary  energy  consumption  in 
Switzerland  but  is expected  to  reach  about  8.4 % by  1985  and  at  Least  8.9% 
in  the  year  2000.  In  another  scenario  which  obtained  the  support  of  the 
majority of  the  Swiss  Commission  on  a  "total  energy  concept"  in  its report 
published  in  Late  1978,  it  could  even  reach  13.3%. 
A contract  which  Ruhrgas  has  signed  with  the  Swedish  firm  Svedgas  for  the 
supply  of  1.2 x  109m 3  a  year  will,  however,  probably fail  to materialise 
as  the  political  supervisory  bodies  in  Sweden  have  not  given  their  approval. 
Ruhrgas  will,however,  make  stop-gap deliveries of  400  x  106m 3  a  year  to the 
Austrian  concern  OMV  in  1980  and  1981. 
9.  The  natural  gas  supply  picture  up  to  the  year  2000 
Table  9  shows  the past  development  of natural  gas  consumption  in the  Com-
munity  and  prospects  for  1980,  1985  and  1990. 
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Year 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1980 
1985 
1990 
Table  9 
Gross  natural  gas  consumption  trends  in  the  Community  until  1990  (in  106m 3 - 35  162  kJl 
D  F  I  NL  B  L  UK  DK  Ir. 
3236  5455  8387  1745  82.  - 978 
3910  5708  9157  3308  151  - 953 
5079  6504  10002  5972  574  1607 
8392  7827  11691  9849  1399  3623 
11834  9536  12917  14476  2878  3  7061 
16759  10870  14032  20408  4522  14  13458 
22200  12892  14353  26403  6234  20  21702 
28656  15266  16654  34161  7861  151  30791 
35663  17900  18821  37705  9510  287  33220 
43179  18679  21122  40478  11074  387  39741 
45483  20840  24154  41544  10784  455  41545 
47659  22396  29221  43421  11512  520  44286 
50722  24984  29020  42870  11379  549  47074 
54963  25445  29094  43095  11279  600  47981 
*  66600  30800  31000  43600  13906  715  57188  - 1170 
*  81300/83300  44500  43300  44400  15466/16245  775  58488/71484  3509  1430 
*  82900/88000  _51200  43300/48700  45000  16115/17805  900  58488/77982  5199  1430 
-
*)  As  estimated by  Member  States 
Community 
19883 
23187 
29738 
42781 
58705 
80063 
103804 
133540 
153106 
174660 
184805 
199015 
206598 
212457 
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48 On  the  basis of  national  programmes  we  have  computed  natural  gas  supply 
balances  for  1978,  1980,  1985  and  1990,  which  are  pres2nted  in 
the graphs.  In  Figure  3,  which  shows  the balances  for  the  Community  as  a 
whole,  three sets of projections  for .the year  2000  have  been  included  as 
well,  namely  based  on  growth  rates  in  total  consumption  of  1%,  2%  and  3% 
and,  likewise,  three  assumptions  for  natural  gas  production  in  the  year 
2000  :  100,  150  and  200  x  109m 3 per  year. 
Figures  4  to  12  show  the development  expected  by  each  country,  as  set out 
in  the  Member  States'  national  programmes.  The  following  comments  apply 
to the  graphs  for  each  country  and  that  country's  natural  gas  supply  policy 
BELGIUM  (Figure  4)  does  not  expect  to  have  any  indigenous  natural  gas  pro-
duction  by  1990.  The  quantities of  hydrocarbons  so  far  found  in  Bel-
gium  are  not  an  adequate  basis  for  a  more  optimistic  prognosis.Belgium  will 
therefore  continue  to  rely exclusively on  the  Netherlands  and  non-Community 
countries  for  its supply of  natural  gas. 
Imports  of  natural  gas  from  the  Netherlands  amounted  to  some  71.0  X  109m 3 
in  1977  falling  to 9.7 x  109m 3  in  1978  but  rising  to  around  11.0  X  109m 3 
again  by  1980.  A figure  of  5.5 to  6.2 109m 3  is  in  the  Belgian  national 
programme  for  1985  and  in  1990  Belgium  expects  to  import  between  4.3 x 
109m 3  and  6.1  x  109m 3 of natural  gas  from  the  Netherlands,  depending  on 
how  imports  from  non-Community  countries  develop  in  the  meantime.  The 
contracts  between  Belgium's  Distrigaz  and  Gasunie ·Of  the  Netherlands  expire 
in  1995. 
The  first  imports  of  natural 
Ekofisk  gas  - began  in  1977. 
gas  from  non-Community  countries  - Norwegian 
They  are  to  rise  rapidly,  to 3.4  x  109m 3 
in  1980.  As  from  1982,  Liquefied  natural  gas  is  expected to  be  imported 
from  Algeria. 
Total  imports  of natural  gas  from  non-Community  countries  will  thus  amount 
to  10  x  109m 3  by  1985  and  possibly  13.5  x  109m 3  by  1990.  However,  the 
Belgian  Government  does  not  regard this  further  increase  by  1990  as  certain, 
which  explains  the  relatively wide  margin  of  possible  imports  of  Dutch 
natural  gas  cited  above. Belgium's  dependence  on  natural  gas  imported  from  non-Community  countries, 
which  was  only  13.8~ in  1978,  will  increase  rapidly  : 
after 
1980 
1985 
1990 
1995 
23  % 
62-65  % 
62-76  % 
100  % 
Belgium's gross  natural  gas  consumption  will  increase  from  some  11.3  x 
109m 3  in  1978  to  1~.9 x  109m 3  in  1980,  in  other  words  by  an  average  of 
11  % per  year.  Between  1980  and  1985  a  further  increase  by  an 
.average  of  some  2.1  % to  3.2%  per  year  to  15.5  to  16.3  x  109m3  is  expected, 
while  growth  rates of  between  0.8 and  2.9% per  year  - a  gross  consumption 
of  between  16.1  and  17.8 x  109m 3 - have  been  computed  for  the  period 
1985-90. 
DENMARK  (Figure  5)  has  no  natural  gas  supply  so  far.  However,  a  number 
of  towns  have  distribution  networks  for  town  gas  produced  from  oil  pro-
ducts.  The  quantities of  natural  gas  discovered  in  the  Danish  sector 
of  the  North  Sea  were  at  first  assessed  as  being  insufficient  to provide 
the  basis  for  a  Danish natural  gas  supply. 
However,  new  assessments  of  the  recoverable  reserves,  carried out  for 
the  Danish  Government  by  an  independent  consulting  firm  ,  have  come  up 
with  considerably  higher  estimates. 
On  the  basis of this  assessment  the  Danish  authorities  estimated  that  if 
the  required  supplementary  drilling  is  carried out  successfully, total 
recoverable  natural  gas,  including  condensates,  will  be  somewhere  bet-
ween  110  and  120  x  109m 3•  The  Danish  Government  therefore  expects  to 
produce  3.5  x  109m 3  in  1985  and  4.5  x  109m 3  in  1990. 
Two  important  contracts  have  since  been  concluded  for  the  development 
of  a  natural  gas  supply  system  in  Denmark. 
DONG  (Dansk  Olie  og  Naturgas  A/S)  has  concluded  a  25-year  contract  with 
DUC  (Dansk  Undergrounds  Consortium)  for  the  supply of  a  total of  55  x 
109m 3  of  Danish  North  Sea  gas  which  was  approved  .by  the  Danish  Government 
in  June  1979.  Deliveries  will  begin  in  the  autumn  of  1984.  An  annual 
supply  of  3x  109m 3  is  expected after  an  initial build-up period.  DONG 
has  also  been  given  a  natural  gas  supply  monopoly  (for  import,transport, 
50 storage  and  sales).  A contract  for  the  supply  of  a  total of  350  to 
550  x  106m 3  of  natural  gas  between  1983  and  1985  has  been  concluded  bet-
ween  DONG  and  Ruhrgas  AG  of  the  Federal  Republic  of  Germany.  A Danish 
natural  gas  transport  system  will therefore  be  in place  at  the  beginning 
of  1983.  Ruhrgas  has  also  undertaken  to  provide  additional  supplies  if 
there  are  any  difficulties  in  the  supply  of  natural  gas  from  DUC  to  DONG. 
Under  the  terms  of  the  contract,  Ruhrgas  may  be  supplied  with  Danish 
North  Sea  gas  in  the  future  in  exchange  for  the quantities of gas  it  has 
supplied to  DONG.  The  contract  has  yet  to  be  approved  by  the  Danish 
Gave rn ment • 
The  FEDERAL  REPUBLIC  OF  GERMANY  (Figure  6)  expects  to  maintain  its-pre-
sent  output  Level  until  1985,  after  which  it will  slowly  decline. 
The  Latest  forecast  for  1990  is  18  x  109m 3•  However,  the  decline  in 
output  is  expected  to  be  a  relatively  slow  one,  so  that  even  in  the  year 
2000  output  will  be  far  from  negligible. 
Furthermore,  domestic  output  will  cover  a  steadily decreasing  proportion 
of  overall  consumption.  Starting  from  37.5%  in  1978,  this proportion 
will  decline  to  32%  in  1980,  to  23%  in  1985  and .to  20  to  22%  in  1990. 
In  the  final  decade  of  the  century this decline  is  likely to  continue~ 
The  same  applies  to natural  gas  imports  from  the  Netherlands  in  1978, 
they  amounted  to  some  20.4  x  109m 3,  or  37  % of  overall  consumption. 
They  a~e expected to  cover  34  % in  1980,  27  % in  1985  and  25  to  26  % 
in  1990.  All  supply  contracts  expire  in  1995. 
Imports  of  natural  gas  from  non-Community  countries,  on  the  other  hand, 
are  increasing  rapidly  in  both  relative .and  absolute  terms.  In  1978 
they  reached  14.4  x  109m 3  accounting  for  26.2%  of  consumption  (compared 
with  13  % in  1977).  In  1980,  23.3  x  109m 3  are  expected  - a  dependence 
of  35  %.  For  1985  imports  from  non-Community  countries  are  forecast 
at  40  to  42  x  10
9 ~
2 ,  or  approximately  50  % of  gross  consumption  and,  for 
1990,  42  to  48  x  109m 3 or  52  to  55%  of overall  consumption.  In  the  ~inal 
decade  of  the  century,  this proportion  is  likely  to  increase  even  more 
because  of  the  termination  of  deliveries  from  the  Netherlands,  and  also 
because  of  the  expected decline  in  domestic  output  and  could  reach  80  % 
or  more  by  the  year  2000. 
51 The  rise  in overall  consumption  between  1978  and1980  will  be  from  55  x 
109m 3  to  66.6  x  109m 3,  an  average  annual  increase of  10  %.  After  that 
growth  will  slacken rapidly.  An  overall  consumption  of  81.3  x  109m 3 
to  83.3  x  109m 3  is expected  in  1985- an  average  annual  growth  of  4.1  % 
to  4.6% -and,  for  1990,  82  x  109m 3  to .88  x  109m3•  After  that  the  growth 
rate will  be  only  0.4%  to  1.1  %.  Persistence of  so  small  a  growth 
rate  up  to  the  year  2000  would  presumably  mean  a  decline  in  the propor-
tion of  natural  gas  in  the overall  energy  consumption  figure.  The 
Federal  Government  estimates  this proportion  at  18%  in  1985.  Some 
economic  in~tutes predict  a  decline  to  about  16%  by  the  year  2000. 
FRANCE  <Figure  7>  expects  only  a  relatively  small  decline  in  its domestic 
output  up  to  1980  (from  8.78  x  109m 3  to  8.0 x  109m 3>.  After  that, 
however,  the decline  in  output  will  speed  up,  so  that  for  1985  only  7.2 
x  109m 3  and  for  1990  4.6 x  109  m 3  are  aimed  at.  The  contribution 
made  by  domestic  outpu~  to  covering  overall  consumption  will  thus  decline 
from  34.5%  in  1978  to  26%  in  1980,  16%  in  1985  and  just  under  9%  in 
1990. 
Imports  of  natural  gas  from  the  Netherlands  in  1980  are  expected  to  be 
rather  below  those  in  1978  (10.7 x  109m 3  as  against  12.9  x  109m 3>,  but 
their  further  decline  - to  10.2 x  109m3  in  1985  -will be  a  slow  one. 
Their  share of overall  consumption  will  thus  decline  at  a  relatively 
slow  rate up  to  1985  - from  50.6 % to  35  % to  23  %.  By  1990,  however, 
there  will  be  a  sharp  decline  to  4.5  x  109m 3  or  just  under  9%  of  over-
all  consumption. 
Imports  from  non-Community  countries  into  France  are  also  rising  rapidly. 
In  1978,  they  amounted  to  5.3 x  109m 3  or  20.7% of  consumption.  By  1980, 
they  will  already  reach  12.1  x  109m 3,  in  1985  27.7 x  109m 3  and,  in  1990 
42.1  ~  109m 3•  Dependence  on  imports  from  non-Community  countries  will 
thus  rise  from  39  % in  1980  to  61  % in  1985  and  82  % in  1990~  Because 
Dutch  natural  gas deliveries  will  cease  in  the  nineties,  and  with  the 
anticipated  rapid  continued  decline  of  France's  natural  gas output,  de-
pendence  on  importes  must  be  expected to  increase  to  more  than  90%  by 
the  year  2000. 
52 As  regards  overall  consumption,the  following  trend  is expected 
1978  25.5  X  109m 3
> .  "-"I 
109m 3) 
average 
1980  30.8  X  annual 
1985  44.5  X  109m 3)  +  7.6 X  growth  rate 
1990  51.2  X  109m 3> +  2.9  % 
ITALY  (Figure  8)  expects  its natural  gas  output  to decrease  from  14.8 
x  109m 3  in  1978  to  13.7 x  109m 3  in  1980.  By  1985,  output  will  have 
gradually declined to 13.0 x  109m 3,  and  will  stay at  this  Level  until 
1990. 
The  expected output  will  cover  the  following  proportions  of  overall 
consumption  : 
1978  50.1  % 
1980  44.2% 
1985  30  % 
1990  27%to30% 
Deliveries  of  Dutch  natural  gas  to  Italy,  which  did  not  start until  1974, 
amounted  to  4.0 x  109m 3  in  1978  and  covered  13.6% of overall  consumption. 
In  1980,  6.5  x  109m 3 - 21%  of  consumption  is  expected.  They  will  also 
be  at  this  Level  in  1985  and  1990,  accounting  for  15%  of  overall  con-
sumption  in  1985  and  possibly only  13  % in  1990  (more  imports  from  non-
Community  countries). 
Italy, too,  is  becoming  increasingly dependent  on  natural  gas  imported 
from  non-Community  countries.  In  1978,  natural gas  imports  accounted 
for  11.6 x  109m 3  or  39.8 % of  total  consumption.  A slight  decline 
(10.8  x  109m 3 or  35  %)  is  expected  between  now  and  1980  but  when  Algeria 
begins  exporting natural  gas  via the  Mediterranean  pipeline  now  under 
construction,  Italian  imports  will  increase  rapidly.  For  1985,  24.6 
x  109m 3  or  57%  of  the  total  consumption  and,  for  1990,  24.6  x  109m 3  to 
29.2  x  109m 3  or  57%  to  60%  of gross  consumption  are  expected. 
Gross  consumption  will  rise  from  29.1  x  109m 3  in  1978  to  31.0 x  109m 3 
in  1980,  an  average  growth  rate of  2.2 % per  year.  The  further  increase 
to  43.3  x  109m 3  expected  in  1985,  and  to  a  maximum  of  48.7  x  109m 3 
in  1990,  represents  growth  rates of 7  % and  2.4%  respectively. 
53 IRELAND  (Figure  9)  is  in  a  situation similar  to  that  of  Denmark. 
There  is  as  yet  no  natural  gas  supply system,  though  some  towns  are 
supplied  with  town  gas  produced  from  oil  products.  The  natural  gas 
deposits  found  off  Ireland's  southern  coast  (Kinsale  field)  are  relative-
ly  modest  and,  in  the  view  of  the  Irish  Gas  Board,  do  not  justify con-
structing  a  suppl~ system.  Production  there,  which  starte~ in  October 
1978,  is being  used,  initially, to  supply  a  petrochemical  plant  and  a 
power  station near  Cork.  Output  will  reach  1.2 x  109m 3  in  1980  and 
1.4  x  109m 3  in  1985  and  will  remain  at  this  level.  The  contract 
between  the  Irish  Gas  Board  and  the  Electricity Board  provides  that  na-
tural  gas  deliveries  to the  Electricity Board  may  be  terminated  should 
sufficient  reserves  become  available  to  set  up  a  public  natural  gas 
supply  network.  Unlike  Denmark  however,Ireland  would  initially remain 
isolated,  as  far  as  its naturalgas  supply  is  concerned.  This  would 
change,  if Northern  Ireland  were  to  be  linked  with  Britain's  natural 
gas  system.  Linking  up  the  Irish  Republic's  natural  gas  supply  system 
with  that  of  Northern  Ireland could  also  be  of  considerable  advantage 
for  the  whole  island,  particularly  from  the security point  of  view. 
LUXEMBOURG  (Figure  10),  the  smallest  country  in  the  Community  but  one 
with  a  large 'industrial  energy  requirement,  also  imports  natural  gas  from 
the  Netherlands  via  Belgium  and  France,  on  the basis  of  agreements  with 
Gaz  de  France  and  Belgium's  Distrigaz.  To  broaden  its supply  base, 
Luxembourg  is  interested  in obtaining  natural  gas  from  the  Federal  Republic 
via the  Saarland  at  some  future  date. 
In  1978,  deliveries  of  Dutch  natural  gas  were  600  x  106m 3•  In  1980, 
(15  x  106m 3,  in  1985,  775  x  106m 3  and  in  1990,  990  x  106m 3  are  envisaged. 
As  Luxembourg  has  no  natural  gas  production  of  its own  and  exports 
no  natural  gas,  these  figures  reflect  the  country's gross  consumption. 
54 Growth  rates  up·to  1990  are  forecast  to  be  : 
1978-1980  +  9.2% Per  year 
1980-1985  +  1.6% per  year 
1985-1990  +  3.1  %per  year 
The  .NETHERLANDS  (Figure  11)  continues  to  be  the  Community  country  with 
the  highest  natural  gas  output.  In  the  last  few  years  it has  made  con-
siderable  contributions  to the  natural  gas  supplies  of  its neighbours 
and  will  continue  to do  so  in the years  to  come  (see  also Table  3). 
In  1978,  overall  output  was  88.7 x  109m3  (50.6%  of  the  Community's  total 
output),  though  this  was  8.5%  less  than  the  previous year.  This  decrease 
was  probably  related to  the  economic  situation.  Maximum  output  appeared, 
however,  to  have  been  reached  in  1976  (97.3·x  1o9m 3>.  Output  predictions 
are  for  94.0  x  109m 3  in  1980  (51.6% of total  Community  output}.  However, 
a  rapid decrease  is expected  after  1980  82.5  x  109m 3  in  1985  and  71  x 
109m3  in199D.  After  that  the  Netherlands  will  account  for  between  40% 
and  45%  of  the  Community's  overall  natural  gas output. 
The  Netherlands  is  the  leading  supolier of  the other  continental 
Community  countries,  as  the  figures  for  these  countries  have  shown. 
In  1977,  deliveries  to  other  Community  countries  amounted  to  nearly  54  x 
109m 3  - the  highest  level  so  far.  That  was  55.4 % of total  Dutch  output 
and  46.7%  of  the total  natural  gas  consumption  of  the  countries  supplied 
(8,  D,  F,  I,  U.  In  1978  it  was  47.5  x  109m 3  or  53.5%  of output.  This 
high  level  will  be  more  or  less  maintained  up  the  mid-eighties,  when  it 
will gradually decline,  its rate of  fall  increasing  after  1990.  Natural 
gas deliveries  to  the  Community  amounting  to  50.8  x  109m 3  are  envisaged 
for  1980.  In  1985  a  volume  of  45.2  to  46.0  x  109m 3  and,  in  1990,  of 
38  to  40  x  109m 3  is  expected.  The  last  supply  contracts  expire  in  7997. 
In  the  Netherlands,  the  Community's  natural  gas  producer  and  supplier,. 
the  idea of  importing  gas  nat'urally  came  to the  fore  relatively 
late.  However,  the  need  to  ensure  supplies  after  the  year  2000  finally 
made  it necessary  to  conclude  long-term  import  agreements.  In  1977, 
the  Netherlands  imported  350  x  106m 3  of  natural  gas  (Ekofisk)  for  the  first 
time,  and  1.8 x  109m 3  in  1978.  Imports  will  increase  rapidly  in  the 
coming  years.  In  1980,  they  are  to  amount  to  3.5  x  109m 3,  to 8.4 x 
109m 3  in  1985  and  by  1990  they  will  have  risen  to  9.2  x  109m 3• 
55 However,  because  of  the  Netherland's  own  high  natural  gas  potential, 
dependence  on  imports  will  remain  within  bounds  : 
1978  8.0% 
1985  18.9 % 
1990  20.4 % 
The  Netherlands  is  the  only  country  inthe  Community  which  does  not 
expect  a  further  increase  in gross  consumption  in  the  coming  years. 
On  the  contrary,  the  Netherlands  is  trying  to  cut  down  the  consumption 
of  natural  gas  in  non-preferential  sectors, particularly power  stations 
and  Large-scale  industrial  consumers,  so  as  to be  able  to  maintain 
supplies  to public  distribution  companies  fully  after  the  year  2000 
The  following  outline of  Gasunie's  gas  marketing  plan  makes  this  clear. 
10  public dislri  ulion companies 
0-.~--------h---~--~------..  -+.------~~.--~----~ 
1975  1990  1995  2000 
In  1978,  total  consumption  in  the  Netherlands  amounted  to  43.1  x  109m 3• 
The  targets  set  by  the  Dutch  Government  up  to  1990  are 
1980  43.6  x  109m 3 
1985  44.4  X 
1990  45.0  X 
The  proportion of overall  energy  consumption  covered  by  natural  gas  will 
56 decrease steadily:  from  around  50%  in  1978  to  some  35%  in  1990. 
The  steep  rise  in  natural  gas  consumption  began  Later  in  the  UNITED 
KINGDOM  (Figure  12)  than  in  most  of  the  other  Community  countries. 
Although  the British gas  industry  concluded  a  contract  for  Liquefied 
natural  gas  with  Algeria  at  a  very  early date,  the  big  boom  came  when 
the  North  Sea  fields  went  into production.  Output  reached  42.3  x 
109m 3  in  1978.  It has,  however,  declined  for  the  first  time,  by  2.8 x 
109m 3  against the  previous  year, for  which  economic  factors  are  responsible. 
Future  developments  depend  heavily  on  whether  it proves  possible  to ex-
ploit stilt untapped  natural  gas  fields  in  the  British  sector of  the 
North  Sea;  figures  can  therefore  be  forecast  only  with  a  considerable 
margin  of  error.  The  British Government  has  set  a  production  target  for 
1980  of  45.5  x  109m 3•  The'target  for  1985  is given  as  between  45.5  and 
58.4  x  1o9m 3  and  for  1990  between  45.5  and  65.0  x  109m 3• 
Based  on  the  average  for  1985-and  1990  production  growth  rates  will  be 
3.7%  for  1978-80 
2.7%  for  1980-85 
1.2%  for  1985-90 
Which  of  these  alternatives  materialises depends  on  the  building  of  a  gas 
gathering  system  for  a  numbe~ of  natural  gas  deposits  and,  more  particu-
Larly,  petroleum gas  deposits  in  the  North  Sea  which  cannot,  on  their 
own,  be  economically exploited.  The  prospects  for  such  an  outcome  are 
examined  in greater detail  in  section  13  (transport  and  storage). 
Since  the  UK  is  not  Linked  to  the continental  gas grid, it  has  been  unable 
to  share  in  the  exploitation of  the  Groningen  field.  On  the  other  hand, 
the  UK  ~as been  importing  some  1  x  169m 3  of  natural  gas  annually  from 
Algeria  since  1964.  It  also  began  receiving  Norwegian  gas  in  1977,  when 
the  Frigg  pipeline  was  completed.  Imports  in  1978  amounted  to  5.7  x 
109m 3;  they  are  expected  to  reach  11.7 x  109m 3  in  1980.  Some  13  x  109 
m 3  are  expected  for  1985  and  1990. 
Because  of the  uncertainty  as  to  how  production  will  develop,  the  overall 
consumption  figures  for  1985  and  1990  are  given  with  a  margin  similar 
to that  applied  to  production  forecasts. 
57 In  1978  overall  consumption  had  reached  48.0  x  109m 3• 
For  1980  57.2  X  9  3 
1  a  9m3,  9  3  for  1985  58.4  X  109m 3  to  71.4  X  109m 3  and 
for  1990  58.4  X  10  m  to  77.9  X  10  m  are  expected. 
If  we  take  average  values  again  here,  the  following  average  annual  growth 
rates  for  overall  consumption  emerge 
1978  to  1980  x  9.2% 
1980  to  1985  x  2.6 % 
1985  to  1990  x  1.0% 
10.  Using  substitute natural  gas  (SNG)  to  supplement  the  supply  of  natural 
gas 
From  the purely quantitative point  of  view,  the  Large  reserves  of  natural 
gas  in  the  world  as  a  whole,  as  described  in  Section 6,  would  permit  a 
further  increase  in  the  consumption  of natural  gas  both  worldwide  and 
in  the  Community.  Nevertheless,  a  question  discussed  time  and  again 
is  whether  increasing  amounts  of  substitute natural _gas  should  be  produ-
ced  in order  that  the  demand  for  gaseous  fuels  and  feedstocks  may  be 
satisfied  in  the  Longer  term as  well. 
The  following  questions  are  at  the  heart  of  such  considerations  : 
- in  the  Long  term,  are  natural  gas  resources  Large  enough  to  permit 
further  expansion  or  even  the  maintenance  of  natural  gas  supplies? 
- Can  the  rapid rise  in  the  dependence  on  imports  of  natural  gas  be 
curbed by  SNG? 
-Can  coal  reserves,  which  are  considerably  Larger  than  crude oil  and 
natural  gas  reserves,  be  utilized  in  a  cleaner  and  technically  more 
appropriate  fashion  through  gasification  (and  Liquefaction)? 
- Can  the  production of  SNG  from  solid  fuels  create substantial  Long-
term outlets  for  the  Community's  coalmining  industry? 
- Can  good  economic  results  be  achieved  by  combining  coal  gasification 
with  nuclear  energy  (particularly  in  the  form  of  high-temp~rature 
reactors)?  · 
- Can  the  considerable  coal  resources  in  the  Community  which  are  not 
recoverable  by  mining  methods  be  utilized through  in situ  (underground) 
gasification? 
58 As  indicated  in  Section  6,  from  the  purely  quantitative  point  of  view, 
the  answer  to the  first  question  is  that  natural  gas  resources  will  cer-
tainly  be  sufficient  until  the  end  of  the  century.  They  will  certain-
Ly  also  be  sufficient at  the  beginning  of  the  next  century,  but  there 
can  be  no  doubt  that  in  the  early decades  of  the  21st  century  the  Limits 
to  the  natural  gas  supply potential  will  probably  become  clear  fairly 
rapidly. 
Whatever  one's  optimism  about  the  world's  recoverable  nat1Jral  gas  reserves, 
the  question  is  whether  countries  which  are  able to export  natural  gas 
will  also  be  prepared to  do  so  and  whether  the  cost  of  importing  naturil 
gas  from  ever  more  distant  areas  will  not  rise so  steeply that  it will 
be  more  economic  to  produce  SNG.  One  of the  main  factors  on  which 
both  questions  depend  is  whether  increasing  investment  requirements  can 
be  satisfactoriLy  met. 
The  problem  of  rapidly growing  dependence  on  natural  gas  imports,  and 
hence  security of  natural  gas  supply,  calls  for  serious thought  over  the 
possibility of  using  SNG  in  addition to, or  to  replace  natural gas  proper. 
Balance  of  payments  problems  are  also  involved;  since  importing  100  x· 
109m 3  already  requires  about  16to 20  x  109  EUA  in  foreign  exchange  and 
the  figure  could  quickly  increase  with  growing  quantities  and  rising 
prices. 
In  theory,  any  hydrocarbons,  including  coat  and  peat,  are  possible. feed-
stocks  for  SNG  production.  In  practice,  there  are  three groups  of  sub-
.stances  under  discussion  about  which  a  certain  '!mount  of  experience 
has  already  been  gained  on  their use  for  gas.production. 
- Light  hydrocarbons  (in particular naphtha  and  LPG), 
-heavy oils  (in particular  heavy  residual  oils),  and 
- coal  (most  types of  hard  coal,  and  Lignite) 
The  first  two  groups,  with  the  possible  exception of  LPG  (which  will  be 
discussed  Later)  can  be  Left  out  of  this  review  as  most  of  the  experts 
agree  that  world  oil  reserves  are  likely to  run  out  before  those· of 
nat ural  gas.  Moreover,  there  would  be  Little point  in  replacing  a 
perhaps  undesirably  Large  dependence  on  imports  of  natural  gas  by  an  even 
Less  desirable  increase  in  dependence  on  oil  imports. 
59 Thus  the  main  question  is  whether  coal  gasification  can  be  used  on  a 
large scale  for  SNG  production?  World  (and  Community)  coal  reserves, 
which  are  considerably greater  than  the  reserves  of  crude  oil  and  natu-
ral  gas,  would  suggest  that  it can. 
This  idea  has  been  taken  into  consideration  by  a  proposal  for  a  Regula-
tion  made  by  the  Commission  (1)  and  adopted  by  the  Council,  Article  2 of 
which  explicitly states  that  the  gasification of  solid fuels  is  an  appro-
priate project  for  financial  support. 
In  September  1977  the  Commission  made  a  list of projects  which  might 
qualify  for  financial  aid  from  the  Community.  A Committee  of  Experts 
was  also  set  up  to examine  the  relevant  questions  and  it presented  its 
Report  to the  Energy  Committee  in  summer  1978  (2). 
The  Committee  came  to the  conclusion that,  barring  dramatic  changes  in 
energy  prices, the  large-scale  introduction of  coal  gasification  would, 
of necessity,  be  a  gradual  process,  because  of  the  costs  involved. 
The  first  stage  according  to  the  Committee,  would  be  the  production  of 
producer  gases,  power  gases  with  a  low  calorific  value,  synthesis  gas  and 
reduction gas,  while  SNG  production  would  be  unlikely until  the  second 
stage.  The  e~rly introduction of  coal  gasification on  a  large  scale  is 
therefore not  regarded  as  a  possibility, since- quite  apart  from  the 
considerable  lead  times  involved  as  a  result  of planning,  approval  proce-
dures  and  the  building  of  the plants required- other  problems  would  also 
have  to  be  solved,  e.g.  the  improvement  and  perfection of  existing pro-
cesses  with  a  view  to greater  efficiency,  more  flexible  areas  of  applica-
tion  and  lower  investment  and  production costs. 
(1)  Council  Regulation  (EEC)  n°  1302/78 of  12  June  1978  on  the granting 
of  financial  support  for  projects  to exploit  alternative energy 
sources  (OJ  L 158,  16  June  1978). 
(2)  Report  by  the  Committee  on  the Gasification  and  Liquefaction of 
Coal  (COM/ENER/19/78  of  15  August  1978) 
60 Furthermore,  fundamental  research  and  development  work  on  new  processes 
would  be  needed  in order  to  reduce  the  specific  coal  requirement  and  en-
vironmental  pollution.  Providing  the  quantities  of  coal  and  water  re-
quired  could  be  another  problem. 
The  cost  of  producing  SNG  from  coal  depends  on  many  factors.  The  price 
of  inputs  such  as  electricity, steam,  oxygen  and  in particular coal,  and 
the  proceeds  from  by-products  are  important;  but  so  are  plant  size,  in-
terest  rates  and  depreciation,  siting,  coal  quality,  environmental  protec-
tion  requirements  and  other  factors.  By  far  the  most  important  factors, 
however,  are  coal  prices  and  plant  costs. 
In  its  Report  the  Committee  assumes  the  following  costs  for  SNG  production 
using  conventional  processes  : 
from  Lignite 
from  hard  coaL 
15  EUA/Gcal 
24~26 " 
These  figures  are  based on  prices  of  8  EUA/Gcal  for  hard  coal  and  2.7 
EUA/Gcal  for  Lignite. 
9  3  The  capital  cost  of  an  SNG  plant  with  a  capacity of  2.4  x  10  m  per  annum 
is  put  at  1000  m EUA  and  the  corresponding  figure  for  plant  using  nuclear 
heat  is  estimated  at  1300  m EUA. 
The  cost  estimates  show  that  even  with  the  present  higher  price of  impor-
ted  Liquefied natural gas,  economic  operation using  Community  coal  would 
not  yet  be  possible.  However,  the  new  oil  crisis  and  the  steadily  rising 
prices of  oil  and  oil  products  and_,  consequently  natural  gas  too,  have  made 
coal gasification  a  more  flexible  Large-scale  technical  proposition. 
The  outlook  is  more  favourable  for  Lignite,  which  is  cheaper,  but  the 
Community's  Lignite potential  is  Limited.  The  Committee  of  Experts 
estimates  it at  125  million  t  per  annum,  corresponding  to  about  30  x  109 
3  m  of  SNG  potential  per  annum. 
61 However,  much  of  this  lignite  will  undoubtedly  be  used  directly  for  ge-
nerating electricity,  with  the  result  that  the  future  SNG  potential  based 
on  lignite  will  only  be  limited. 
Great  hopes  are  being  placed onthe  belief that  the  cost  problem  can  be 
surmounted  more  easily  by  combining  coal  gasification with  nuclear  pro-
cess  heat  from  high-temperature  reactors. 
The  underlying  idea  is  to obtain  the  heat  needed  for  gasification not 
from  the  combustion  of  the  coal  but  from  a  high  temperature  reactor. 
In  this  way  80%  more  gas  could  be  produced  with  the  same  amount  of  coal. 
If the  reactor  heat  was  available  fairly  cheaply,  the  costs  of  SNG  pro-
duction  could  be  considerably  reduced.  The  above  mentioned  Committee 
of  Experts  therefore  assesses  the  costs  of  SNG  from  coal  gasification using 
nuclear  heat  to  be  considerably  lower  than  the  costs  of  conventional  gasi-
fication,  i.e. 
17-19  EUA/Gcal  using  Community  hard  coal  and 
13  EUA/Gcal  using  lignite 
This  cost  analysis  is,  however,  based on  prices  for  Community  hard  coal 
and  lignite.  The  price of  imported  hard  coal,  suitable  for  gasifica-
tion,  ranges  between  4.0  and  4.5  EUA/Gcal.  Therefore  the  SNG  cost 
using  imported  hard  coal  would  be  expected  to  range  between  the  given 
cost  figures  although  closer  to  the  lignite  end  of  the  range. 
The  Last  figure  is  already  fairly  close  to  the  current  price of  imported 
LNG.  SNG  production  using  cheap  imported  coal  may  thus  become  feasible 
more  quickly  than  has  been  assumed  so  far,  especially if the price  of 
oil  continues  to  rise  at  its present  rate. 
To  be  sure,  extensive  and  lengthy  development  work  will  be  necessary  be-
fore  a  definitive  judgment  can  be  made  about  th~ possibility of  economic 
operation. 
62 (5) 
Such  considerations  Led  to the  setting up  of  a  project  for  a  prototype 
nuclear  process  heat  plant  (" Prototypanlage  Nuk Le'are  Prozesswarme")  in 
1975  by  a  group  of  German  firms.  The  Project  Group  is seeking·to  acquire, 
by  mid-1982,  the  know-how  and  information  needed  for  the  building  and 
approval  of  a  prototype plant.  Consequently,  even  if the  results of the 
prototype plant  are  favourable,  Large  amounts  of  SNG  are  unlikely to  be 
obtained  using  nuclear  energy  and  coal  before  the  end  of  the century. 
However,  for  the  year  2025  the  Project  Group  is  reckoning  on  a  possible 
building  programme  for  nuclear  process  heat  of  the  order of  30  plants,, 
each  with  a  3000  MW  nuclear  reactor  capacity.  The  amount  of  coal  which 
would  then  be  needed  is  estimated  at  about  100  million t. per  year. 
Two  new  conventional,  auto-thermic  coal  gasification pilot  plants  in the 
Federal  Republic  of  Germany.  came  into service  in  the  summer  of  1979. 
These  are  a  Lurgi  high-pressure gasification plant  in  Dorsten  and  a  Shell-
Koppers  plant  in  Hamburg.  Other  plants of the  same  size  (100  to  150 
tonnes  a  day)  are  aLready  operating  in  Oberhausen  <Texaco),  Saarbrucken 
<Rummel-Otto)  and  there  is  a  Winkler  Lignite gasification plan  in  Cologne. 
Two  older  Lurgi  gasification plants  in  the  United  Kingdom  (Westfield)  are 
currently being  converted. 
Coal  gasification  in  Europe  in conventional  plants or  in plants  using 
nuclear  energy  has  two  very  difficult  problems  to overcome  : 
1.  High  coal  prices  as  result of  high  working  and  transport  costs. 
2.  High  capital  costs  as  a  result  of  the  complexity  of  the  processes. 
Both  problems  might  be  more  manageable  if coal  could  be  gasified  in situ, 
i.e.,  underground.  This  would  provide  the  energy  markets  with  almost  un-
limited quantities of  gas  for  a  long  time. 
That  is  why  both  the  United  States  and  the  Soviet  Union  put  considerable 
effort  into  solving  this  problem  shortly  after  World  War  II.  However, 
the  results  obtained so  far  with pilot plants  have  been  unsatisfactory. 
There  are  two  major  drawbacks.  First  of  all,  the  gas  obtained  is  of  poor 
quality.  With  increasing gasification the  already  Low  calorific  value 
declines  rapidly,  with  the  result  that  the  gas  produced  is  no  longer 
combustible.  Secondly,  if the proportion of  ungasifiable  coal  remaining 
in  the  seams  is  too great  the gasification process  breaks  down  irreversi-
bly,  comparatively  quickly. 
63 A Belgo-German  group  with  Community  backing  is  now  embarking  on  new  attempts 
to  solve  this  problem  at  great  depths  and  high  pressure.  Even  if the 
trials are  successful,  the  gas  produced  will  only  have  a fairly  Low  calo-
rific  value  and  could  not  be  fed  into the  public  gas supply.  However, 
the  cheap  production  by  underground gasification of  producer  gas,  which 
could be  used  as  power  gas  for  electricity generation or  as  synthesis gas, 
would  itself be  a  considerable  success. 
A French  group  is  planning  to carry out  underground gasification tests at 
great  depths  using  oxygen  under  pressure,  in  the  hope  of  obtaining  gas 
with  a  higher  calorific  value  suitable  for  trans  format ion  into gas of  na-
tural  gas  quality. 
No  indication  can  be  given  at  present  of  the feasibility  and  costs  of 
underground gasification.under pressure. 
sul~ of  the  relevant  Large  scale trials. 
We  must  first await  the  re-
If  they  are successful,  a  wide 
use  could  certainly be  .expected.  However,  it  is open  to  question  whether 
gas  with  a  calorific  value  sufficiently  high  to  allow  its  use  in  public 
supplies  would  be  obtained. 
Consequently,  it is  unlikely that  coal  gasification  will  make  a 
decisive  contribution  towards  natural  gas  supplies  before  the first  half 
of  the  1990's.·  This  is  no  way  reduces' the  great  importance  of  coal 
gasification  in  the  longer  term.  However,  it cannot  hope  to  become 
economic  unless  research  and  development  in  this  area  is  continued  and  in-
tensified. 
11.LPG-Propane/Butane 
The  term  Liquefied petroleum gas  (LPG)  applied  to  propane  and  butane  (and 
some  other  gases)  stems  from  the  fact  that  in  their normal  state  C15°C 
and  1 bar)  these  hydrocarbons  are  gaseous  in  form,  but  can  easily be  lique-
fied  by  a  relatively slight  reduction  in  temperature or  increase  in pres-
sure.  These  gases  are therefore normally transported  and  stored  in 
liquefied  form. 
64 There  are  two  ways  of  obtaining  these  high-grade  raw  materials  and  energy 
sources  : 
- as  a  by-product  of oil  refining,  particularly the production of  high-
octane  fuels; 
- as  a  by-product  of  petroleum  and  natural  gas  production.  In  addition 
to  methane  and  ethane,  petroleum gases  in  particular (i.e.  associated 
gases)  contain  considerable quantities of  propane  and  butane. 
The  proportion of  total  refinery production  accounted  for  by  LPG  is  rela-
tively slight  and  depends  upon  the  type  of  crude oil  used,  the  desired 
product  range  and  the  process selected.  The  figures  for  Western  Europe, 
the  United  States  and  the  Soviet  Union  are  roughly  2.1·%,  1.6%  and  1.3% 
respectively. 
The  figures  for  "natural"  LPG  fluctuate  much  more  widely.  Although  in 
the  United  States  in  1976  a  considerable quantity of  LPG  was  produced 
along  with  natural gas  production,  the  corresponding  Level  in  Western 
Europe  was  only  1.1  %.  It  is  expected that  by  1985  this  figure  wiLL  have 
dropped  to  13%  in the  United  States,  while  rising  to  3%- 4%  in  Western 
Europe. 
In  absolute  terms  the  US/Western  European  ratio of  "natural"  LPG  production 
is  about  60  :  1,  in other  words  over  30.5  x  106  tonnes  against  0.5  x  106 
tonnes. 
In  1978  production of  LPG  outside  refineries  increased  to  0.7 
miLLion  tonnes,  thus  covering  only  about  7%  of  the  Community's  total 
LPG  consumption.  This gives  a  plausible  explanation  for  the  enormous 
difference  in  the  importance  of  LPG  in  the  USA  and  in  Western  Europe.  In 
1977  total  LPG  production  in  Europe  was  12.5  x  106  tonnes,  almost  exclusi-
vely  from  oil  refineries  and  imports  were  very  Low.  In  the  United  States 
about  two-thirds of  the total  consumption  of  40  x  106  tonnes  was  covered 
by  natural  gas  production,  25  % by  oil refineries  and  10%  by  imports. 
More  than  one  third of the  world  LPG  production  expected  for  1980  witt 
arise  in the  course of  crude  oil production  (gas  disentrainment  by  conden-
sation).  Just  under  a  third comes  from  the  processing of  crude oil  in  re-
fineries;  20%  is obtained  from  "wet"  natural  gas  (especially  in  the  USA) 
and  5 % is  separated during  the  Liquefaction  of  natural gas. 
Within  the  Community  LPG  has  so  far  played only  a  relatively  modest  role  in 
overall  energy  consumption,  especially  since  a  large  proportion  goes  to 
the  chemical  industry  as  a  feedstock. 
65 Table  10  summarizes  developments  in  LPG  consumption  to date. 
Table  10 
The  trend  in  LPG  consumption  within  the 
Communit~  ( 1  ODD  t l 
Country  1965  1970  1975  1976  1977  1978 
8  472  464  527  526  520  596 
DK  182  230  181  207  208  207 
D  1577  1837  1980  2119  1918  1986 
1719  2326  2565  2629  2693  2892 
IRL.  40  59  104  120  128  121 
IT.  1362  1809  1998  2115  2152  2040 
LUX.  21  26  21  21  22  22 
N  284  384  513  722  801  1204 
UK  1348  1233  1334  1331  1307  1443 
Community  7005  8368  9223  9790  9749  10511 
Table  11  shows  the  structure of  LPG  consumption  in  the  Community  in 
1977.  The  most  important  sector  is  the  domestic  sector  which  accounts 
for  half of  the  total  consumption;  this  is  followed  by  industry,  exclu-
ding  the  chemical  industry  which  comes  last.  Only  just over  one 
million  tonnes  is  used  for  fuelling  road  vehicles,  a  negligible  quantity 
in  comparison  with  petrol  and  diesel  consumption. 
66 Table  11 
Communit~  LPG  consuml:!t ion  b~ main  sector 
1977 
(I 000  t) 
Country  Industry  Transport  Domestic  Chemical  Total  final 
(exclu- and  other  industry  consumption  (*) 
ding  sectors 
chemicals) 
D  451  667  642  1760 
429  1948  88  2465 
295  744  1006  97  2142 
NL  15  324  372  90  801 
8  64  37  411  7  519 
L  13  2  6  22 
UK  1~45  130  19  1294 
IRL.  25  3  86  10  124 
DK  77  34  73  184 
·community  2502  1155  4695  959  9311 
(*)  The  differences  in  the  final .consumption  recorded  in  Tables  10 ·and 
11  is due  to  the  fact  that  Table  10  contains  the gross  consumption 
including  own  use,  losses  and  stock  changes.  · 
Two  factors  are  likely  to  increase  permanently  the  importance  of  LPG  in 
the  Community  : 
- North  Sea  oil  and  gas  fields  contain  considerable  quantities  of 
LPG  which  inevitably  accompany  oil  and  gas  production; 
- the oil-producing  countries  in  the  Middle  East  have  considerable  quan-
tities of  LPG  available;  which  in the  past  was  only  put  to  limited· 
use  and  in  the  main  either  reinjected or  flared,  since  transporting 
such  gases  to  Europe,  America  or  Japan  was  considered unprofitable 
during  the  low  price  period  before  the  1973  crisis. 
67 Table  12  summarizes  an  initial analysis  of  the  world  LPG  balance 
for  1977,  1980  and  1985  (1). 
Table  12 
LPG- Supply  and  demand  (in  million  of  tonnes) 
Kuwait 
Saudi  Arabia 
Abu  Dhabi 
Iran 
Qatar 
Dubai  and  others 
Gulf  States 
Algeria 
libya 
Nigeria 
Africa 
Australia 
Indonesia 
Canada 
Far  East 
Venezuela 
Mex i c.o 
Latin  America 
North  Sea 
World  production 
excluding  state-
·trading  countries 
US  imports 
Japanese  imports 
Other  imports 
Total  imports 
Surplus 
(1)  Source 
1977  1980  1985 
1. 2  4.5  4.5 
4.5  7.0  15.0 
0.0  0.8  3.8 
0.8  2.4  5.0 
8:8  8:~  2:o 
6.5  15.4  31.0 
0.3  2.0  5.0 
0.4  0.5  1.0 
0.0  0.0  0.5 
0.7  2.6  6.5 
1.3  1.3  1.2 
0.2  0.4  0.6 
0.2  0.2  0.2 
1. 7  1.9  2.0 
1 .1  1.2  2.0- 2.5 
o.o  0.7  1.5 
1.1  1. 9  3.5- 4.0 
0.0  2.3  4.4 
10.0  24.1  47.4-47.9 
1. 3  1.0-7.1  13.3-19.3 
7.2  8.0-10.0  14.5-22.0 
1.5  2.0  2.0 
10.0  11.D-19.1  29.8-43.3 
5.0-13.1  4.6-17.6 
MOE  Cameron,  "Economical  Aspects  of  the  Bulk  Storage 
of  LPG  and  Chemical  Gases"  Speech  of  the  Symposium 
"Gas  Transportation  and  Storage",  Brussels,  3/10/78 
68 The  summary  shows  that  a  considerable  LPG  surplus  can  be  expected  in  the 
future.  An  OPEC  study  forecaststhe  same  total production  for  1985  (47.9 
miLLion  t, but  already  assumes  a'production  level  of  34.9  mi(lion  for 
1980/1982  ( 1). 
More  recent  studies go  even  higher  than  the  figures  indicated  in  Table 
Jl and  forecast  a  su.rplus  which  will  rise  from  6  million  in 1980  to  24 
million  in  1985,  slipping  back  to  some  11  million by  1990,  with 
total  import  requirements  continuing  at  around  55  million  t  a  year. 
These  export quantities  expected originate mainly  from  the  Middle  East, 
Algeria  and  the  North  Sea.  It  is practicaLLy  impossible  to specify quan-
tities and  dates  as  there  is no  information  about  the  exact  date  for 
the  entry  into  service  of  new  facilities  being  built or 
planned,  in particular  for  Saudi-Arabia  (Master  Gas  Project- 12  million 
t  a  year),  Kuwait  (Shuaiba  NGL  Plant  - 4  million  t  a  yearland  Algeria 
(10  million  t  a  year,  9 million of  which  will  be  from  gas  processing  plants 
at  Arzew).  No  exact  forecasts  can  yet  be  made  about  the  use  to which 
LPG  from  the  North  Sea  will  be  put.  The  only  certainty is that  the  LPG 
from  the  Norwegian  sector  will  go  to the  country's petrochemi-
cal  industry.  It  is not  known  whether  LPG  from  the  British sector  will 
be  used  entirely  in  the  Uni.ted  Kingdom  or  whether  some  of  it  wiLL  .be  ex-
ported.  Three  main  regions  are potential  markets  for  surplus  LPG  : 
Japan,  the  USA  and  the  Community. 
Apart  from  the  North  Sea,  Algeria 'and  the  Middle  East  are  of  interest 
to  the  Community.  However,  in  the  Middle  East  the  Community  faces 
competition  from·  Japan  and  the  USA.  The  Community's  competitive  situat'ion 
is altogether  comparable  to that  of  the other  two  main· centr·es  of  consum-
ption.  The  chief problem  is the  lack,  or  inadequate  development,  of  an 
infrastructure  for  a  rapidly expanding  LPG  market.  In  particular,  the 
Community  possesses  hardly  any  terminals  for  l·anding  large quantities 
of  LPG.  However,  the first  few  projects,  such  as  the  LPG  terminal 
planned  by  Deutsche  Shell ~G  at  Emden,  are  in their  preliminary  stages. 
What  opportunities are  available  for  marketing  relatively  large quantities 
of  LPG? 
(1)  OPEC  Review  vol.II,  N.1,  February  1978 
69 First  of  all, there  is  the  traditional  market  for  bottled gas  and  LPG 
in  Large  containers  in· the  domestic  and  industrial  sectors  in  areas 
which  are  not  supplied  by  pipeline  and  there  is still  considerable  scope 
for  greater penetration  in  competition  with  Light  heating  oil.  The 
possibility of  substituting  LPG  for  natural  gas  must  also  be  reckoned 
with  in  areas  where  the transportation costs  would  be  Lower. 
Another  traditional  sector  for  LPG  sales  is  the  petrochemical  industry 
which,in  Europe,still  largely  uses  naphtha  as  a  feedstock.  With  the 
right  price  trends,  the naphtha  :  LPG  ratio  could  readily shift  in  favour 
of  the  latter. 
LPG  could  also  be  used  for  generating  electricity  in  special  plants,  not 
so  much  in  Large  power  stations  as  in  Japan,  but  rather  smaller  com-
bined  heat  and  power  plants  or  small  thermal  power  stations  in  densely 
populated  areas  with  severe  environmental  protection problems.  The  use 
of  LPG  as  a  fuel  has  been  much  discussed since  the  Islamic  revolution  in 
Iran.  Butane  can  be  blended directly  with  the  fuel,  but  its  low  boiling 
point  reduces  the  scope  for  this  use.  The  direct  use  of  LPG  as  a 
motor  fuel,  however,  poses  no  particular  technical  problems.  Neverthe-
less,  in  view  of  the  scant  network  of  LPG  filling  stations,  higher  vehicle 
costs  and  the  current  price  ratio  between  petrol  and  LPG,  it  will  not"  be 
possible  to expand  the  LPG  motor  fuel  market  quickly  unless  LPG  prices 
are  reduced  in  relation to petrol  prices.  That  could,  of  course,  be 
achieved  by  taxing  LPG  at  a  lower  rate,  i.e.  by  means  of  an  indirect  sub-
sidy. 
However  the  best  opportunities  for  using  LPG  are  in  the  normal  public 
distribution  system.  Apart  from  the  direct  distribution of  LPG 
as  a  gas  or  mixed  with  air  - a  method  which  is  sometimes  used  to  intro-
duce  a  natural  gas  supply  system  - the  following  methods  max  be  consid-
dered 
70 - Utilization  in crackers  to  produce  conventional  fuel  gas  for  base 
or  peak  Load.  However,  the  scope  for  this  is  Limited  as  consi-
derable  investment  is  required  and  the  energy  Loss  is  relatively 
high. 
produced. 
The  cost  is  even  higher  if  natural  gas  quality  is  to  be 
- The  abovementioned  blend  of  LPG  and  air  is  well  suited  for  adding 
to  normal  natural gas  during  peak  periods.  As  plants of  this  type 
operate  relatively  cheaply,  they  can  make  a  considerable  contribu-
tion  towards  increasing  gas  supplies  and,  in  particular,  towards 
solving  the  growing  problem  of  peak  periods. 
LPG  could  be  used  in  mains  supply  in  relatively  Large  quantities  if 
mixed  with  natural  gases  with  a  relatively  Low  calorific  value 
known  as  L<ow)-gases.  The  blending  Limit  is  around 5  %.  The  total 
amount  of  L-gas  in  the  Community  is  now  around  80  x  109m 3  a  year, 
corresponding  to  a  maximum  blending  quantity of  some  8  million  t  a 
year or  10  x  109m 3  a  year. 
The  Limit  in the case  of  H gases  is  around  2 % - at  around  100  x  109m 3 
a  year  this  would  be  2.5  million tor 3  x  109m 3  of  natural  gas.  Over-
all, this  would  mean  an  increase  in  available  natural  gas  of  13  x 
109m 3  or  6-7  % of  total  consumption  in  1978. 
LPG  price  trends  will  determine  whether  and  to  what  extent  these possi-
bilities will  be  applied.  The  time  has  gone  when  the oil-producing 
states  considered  LPG  as  an  inconvenient  by-product  to be  flared off, 
or  sold  at  prices  which· did  little more  than.  cover  costs.  The  fob 
price quotations  have  now'increased  considerably  and  by  mid-1979  more 
than  doubled  from  their  1977  level  of  Z 130-150/t. 
71 Because  LPG  is  a  premium  fuel,  the  OPEC  countries  normally  set  fob 
prices  at  above  the  crude oil price.  Time  will  tell  whether  these 
prices  can  be  maintained  in  the  Long  term  in  view  of  the  expected  LPG 
surplus  and  the  extra transport  costs  of  about  g  40/t  compared  with 
crude  oil. 
The  final  price of  LPG  on  the  European  market  will  also  be  Largely 
influenced  by  whether  the  OPEC  countries  carry out  their often discussed 
idea of  compulsorily  Linking  the  sales of  crude  oil  with  that  of  LPG. 
However,  Large  quantities of  LPG  could only  be  sold on  the heating  mar-
ket  where  it would  be  in  competition  with  natural  gas  and  Light  heating 
oil. 
The  movement  of  LPG  prices  in  1979  is  shown  in  the  table  below. 
Otfi c i al  sell ins  erices  for  Kuwaiti  LPG 
(S/t) 
1. 1.  1.4.  1.6.  15.8.  1. 9.  1. 1  D.  1. 11. 
Butane  125.5  127.5  185  218.33  232  252  277 
Propane  115  126.5  160  '185  201  211  266 
12.  The  structure of  natural  sas  consumetion 
In  1977  industry  consumed  38%  of  the  Community  total  whilst  households 
and  small  business  together  consumed  39  %.  A further  19%  was  used  in 
power  stations  to generate  electricity.  Other  consumers  account  for 
the  remainde~ just  under  4  %.  To  some  extent  the picture  in  the. indivi-
dual  Member  States differs  quite  considerably  from  the  average  Community 
pattern.  Thus,  for  instance,  in  Italy industry  comes  first  with  53  %, 
while  in  Britain domestic  consumption  at  52%  is  the  Leader.  The 
proportion of  natural  gas  used  in  power  stations  ranges  from  4%  in 
Britain  to  35  % in  Luxembourg. 
72 These  figures  are  for  1977.  Comparison  with  the  corresponding  figures 
for  1972  and  1968  shows  that  the  structure of  consumption  has  gradually 
changed.  Figure  13  shows  this process of  change  more  clearly  both  for 
the  Community  as  a  whole  and  for  the  individual  Member  States  (1). 
It  is  clear  from  figure  13  that  the  pattern of  natural  gas  consumption 
in  the  individual  Member  States differs  considerably  and  that  the  dome-
stic sector  (and  other  small  consumers)  is generally growing,  while  the 
industrial  sector  is declining. 
The  abundant  availability of  indigenous  natural  gas  at  the  end  of  the 
sixties  encouraged  long  term  contracts  to  be  made  for  electricity gene-
ration especially  in  Belgium~ the  federal  Republic  of  Germany  and  the 
Netherlands.  Although  the  very  high  1977  figure for  the  consumption 
of  natural  gas  for  electricity generation  is partly due  to  these  con-
tracts, it must  be  regarded  as  unsatisfactory  from  the  energy  policy 
angle. 
(1)  The  problem  of  where  to  classify natur.al  gas  converted  into 
manufactured  gas  has  been  solved  by  assigning  50  % to  industry 
and  50%  to the  household  sector.  The  resulting  inaccuracy 
declines  with  the progress of  conversion to natural  gas.  By 
1977  it  had  practically. ceased  to  apply. 
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IT ALIA In  the  next  few  years  the  rapidly  increasing  costs of  supplying  natural 
gas  will  presumably  lead  to  a  decline  in  its use  in  power  stations. 
Indeed  there  was  already  a  drop  from  21  % to  19%  between  1976  and  1977. 
This  tendency,which  will  arise out  of  the  market  situation,is  in  accor-
dance  with  Community  policy  for  this  sector,  which  considers  it undesi-
rable  for  power  stations to  burn  natural gas  e.x.cept  in  special  circum-
stances. 
A proposal  from  the  Commission  in  1975  and  adopted  by  the  Council,  re-
quires  Member  States  to  submit  new  natur~l gas  supply  agreements,  the  ex-
tension  of  existing  agreements  and  the  building  of  new  power  stations 
fuelled  by  natural  gas,for  prior'  auth'orization  by  the  relevant  authori-
ties;  such  authorization  only  being  given ff  certain  condition  are  met  (1). 
Estimates  for  the  future  trend  in  natural  gas  consumpti9n  are  not  avai-
lable  for  the  different  sectors,  but  it  can  be  assumed  that  the  tendency 
will  continue.for  domestic  and  small  scale  consumption  to  increase  at 
the  expense  of  large  scale  industrial  consumption,  particularly by  power 
stations. 
While  this  tendency  coincides  with  the  energy  policy objective of  supply-
ing  natural  gas  first  and  foremost  to the  premium  markets  in  order  to 
achieve  the  maximum  possible  utilization of this  valuable  raw  material 
and  energy  source,  the  limits  to  such  a  development  and  the  problems 
arising  must  be  cle~rly recognised: 
- In  order  to  develop  the  market,  Member  States  with  a  natural  gas  supply 
which  is  being  developed  or  is  about  to  be  developed  may  be  compelled 
to  supply  large  quantities of  natural  gas  to  big  industrial  consumers 
as  in  Denmark  and  Ireland. 
- Maintaining  secure,  competitive  supplies  to  the  premium  market  i.e. 
the  domestic  sector  with  its  highly  seasonal  demand,  presupposes  a 
large  base  load of  large  industrial  consumers,  wherever  possible  with 
interruptible supply  agreements.  The  need  for  such  a  base  Load  becomes 
all  the  more  pressing,  the  larger  the  share of  the  total  supply  imported 
from  non-member  countries  under  very  inflexible  conditions. 
(1)  Council  Directive  75/404  of  13  Feoruary  1975,-0J  L 178  of  9.7.1975. 
75 The  Community  gas  industry  has  the  problem  of  maintaining  an  adequate 
base of  large  industrial consumers  with  a  steady offtake  which  can  be 
supplied, if possible,on  an  interruptible basis,  but  at  a  price  competitive 
with  heavy  fuel oil, while  at  the  same  time  the  cost  of procuring  gas  is 
rising  disproportionately.  Last  year's  huge  increase  in  the price of  hea-
ting oil  appears  to  have  mitigated this problem,  but  the  time  lag  between 
the  rise in  gas  prices  and  oil prices only  means  that  the  problem  has  been 
postponed. 
13.Transport  and  storage  of  natural  gas 
The  Community~ natural  gas  supply  system  comprising  pipelines,  and  storage 
and  port  facilities  for  importing  liquefied natural  gas  has  further  im-
proved  over  the  past  few  years.  Pipeline  statistics from  the  ECE's 
Committee  on  Gas  (Geneva)  show  that  the total  length  of gas pipelines  has 
almost  doubled  in  the  last  ten  years  and  is  now  approximately  90  DOD  km  (1), 
Table  13  presents  this development  in  figures  whilst  the  annexed  map 
(figure  14)  illustrates the  current position geographically.  The  map 
clearly  shows  the concentration of  supply  pipelines  in  the  northern part 
of  the  Community.  This  is partly due  to  differing  degrees  of  industria-
lization  and  population  density  (northern  Italy also  has  a  relatively dense 
network  of  natural  gas pipelines),  and  partly to the  fact  that  by  far  the 
largest  volume  of  natural  gas  reserves  are  in  the  Netherlands  and  the 
North  Sea. 
Apart  from  the  natural  gas  pipelines  from  the  Netherlands  and  the  North 
Sea  to the  Member  States on  the  Continent,  the  links  between  the  various 
national  supply grids  are  weak.  The  situation  will  improve  considerably 
with  the  completion of  the  MEGAL  pipeline  from  Czechoslovakia  through 
the  Federal  Republic  to  France,  supplying  natural  gas  from  the  Soviet 
(2) 
Union  and  Iran.  Denmark  will  probably  be  linked to  the  Federal  Republic 
grid under  the  Ruhrgas/DONG  agreement. 
(1)  Town-gas  pipelines  included,  although  negligible  in  1977. 
(2)  Part  of  the gas  from  the  USSR  represents gas  exchanged  for  Iranian 
gas  contracted  by  France  and  the  Federal  Republic  of  Germany  in 
1975  (European  consortium - NIGS  - Sojusgas-export). 
76 It  is  parti~ularly noticeable  that  there  is  no  link  of  any  sort  between 
northern  Italy  and  southern  France."  Even  the project  to  build  a  pipeline 
from  Algeria  via  Tunisia to  Sicily  and  no~hern Italy  is  unlikely to  alter 
this  situation for  the  time  being. 
If  the so  called  SEGAMO  project  for  a  natural  gas  pipeline  from  Algeria to 
Spain  and  France,  with  possible extensions  to Germany  and  Belgium  - which 
has  been  the  subject  of  a  feasibility study- ever  became  a  reality,  it 
could,  in  combination  with  the  Algeria-Italy pipeline,  significantly alter 
the overall  supply profile.  A dual  pipeline  Link  of this  type  between 
Europe  and  North  Africa  would  boost  the  security of  supplies, particularly 
in  the  south.  However,  the  discovery  of  a  number  of  substantial  natural 
gas  fields  in  Northern  Spain  and  the  Gulf  of  Cadiz  could  influence  the atti-
tude  of  Spain,  which  is  at  present negotiating  with  the Community  on  acces-
.sion, to  such  a  project. 
Whether  the  project  will  be  realised  thus  remains  an  open  question,  not 
only  because  of  the  considerable  technical  and  financial  problems  involved, 
but  ·also  because  it is  not  known  whether  Algeria  is  able  and  willing  to  sell 
such  large quantities of gas,on  top  of  that  already  tommitted  by  existing 
agreements,that  would  allow  the pipeline  to  be  operated  economically. 
, For  the  foreseeable  future  the  islands of  Great  Britain and  Ireland will 
remain  isolated  from  the  Continental  pipeline system.  Studies  carried 
out  by  the  British  Gas  Corporation  (1)  on  behalf of  the  Department  of 
Commerce  in  Northern  Ireland  and  the  Northern  Ireland  Gas  Employers  Board(2) 
on  ways  of  restoring  to economic  health  the  municipal  gas  works  of 
.Northern  Ireland,  which  are  currently  based  on  naphtha,  deal- among  several 
other options- with  the  building  of  a  pipeline  Link  between  Scotland  and 
Ulster.  In  view  of  the  major  changes  in  energy  prices  following  the events 
in  Iran,  the  question of  whether  such  a  project  would  now  be  viable  may  re-
quire  reconsideration. 
'(1)  The  Gas  Industry  in  Northern  Ireland- BGC  - International  Consultancy 
Service  1977 
(2)  Natu.ral  Gas  for  Northern  Ireland - Northern  Ireland  Gas  Employers  Board 
Report  August  1977 
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Length  of gas -~i~el  ines  in the  Community 
(in  kml 
Year  Community  D  F  I  NL  B  L  UK  OK  IRL 
1965  40  668  14  262  13  702  5  496  5  150  1  170  16  562  310 
1966  43  158  15  437  13  944  5  702  6  005  1  213  16  663  178 
1967- 48  136  16  936  14  541  6  490  7  214  1  630  16  1  107  202 
1968  54  873  20  390  15  104  7  598  7  713  2 022  16  1  725  305 
1969  58  499  21  334  15  828  8  423  7  969  2  076  47  2  519  303 
1970  62  051  22  286  16  439  8  970  8  921  2  143  47  3  056  189 
1971  67  852  24  005  16  781  10  471  10  409  2  495  47  3  389  255 
1972  71  660  25  489  17  568  11  052  11  110  2  741  47  3  464  189 
1973  75  013  26  756  17  974  11  641  11  921  2  868  47  (t')  3  551  255 
__,  fffl  78  256  28  300  18  888  12 000  12  21Z  2  896  47  (*)  3  603  250 
\0 
'""  1975  83  105  30  220  19  238  13_256  12  490  3  150  47  (*)  4  454  250  (*) 
1976  86  545  31  776  19  862  13  913  12  939  3  116  47  (*)  4  638  254 
1977  90  343  33  1oo'*'2o 383  14  270  13  825  3  139  66  4  860(*)  200  (*) 
( 16  100)(H) 
,.,  Estimates 
(**)  The  figures  for  the  UK  are  not  comparable  with  those  for  other  countries.  The  figures  refer only  to the  major 
"pipelines"  group.  A comparable  figure  is available only  for  1977. A Link-up  between  the British  Isles  and  the  Continent  might  prove  possible 
if the volume  of  natural  gas  in  the  British  sector  of  the  North  Sea  together 
with  supplies  from  Norway  exceeded  British  requirements.  A major  contri-
bution  to  security of  supplies, particularly  in  the  northern  regions  could 
be  made  by  turning  the  natural  gas fields  in  the  southern part  of  the  Bri-
tish sector of  the  North  Sea,  which  will  be  exhausted  in  the  next  decade, 
into  storage  and  buffer  installations and  connecting  them  up  to  the  rest 
of  the  European  system. 
Natural  gas  from  the  North  Sea  will  increasingly take over  the  currently 
dominant  role  of  Dutch  gas.  In  the  United  Kingdom,  North  Sea  gas  is  now 
almost  the  sole  source  of  supplies.  A number  of  major  pipelines  are 
currently  in operation,  in particular 
Ekofisk  - Emden 
Fr igg  - St.  Fergus 
Brent  - St.  Fergus  (completed  but  not  yet  in operation) 
Leman  - Bacton 
In  addition  there  are  several  shorter pipelines, particularly  from  the 
British  fields  in  the  southern part of the  North  Sea  to  the  east  coast  of 
England,  and  also  from  Dutch  offshore  fields  to  the  Dutch  and  German  coast. 
However,there  are  still a  fair  number  of  natural  and  associated gas  depo-
sits not  connected  to the  existing pipeline  system,  particularly  in  the 
central  and  northern parts of  the  North  Sea.  This  is also true of  the 
Norwegian  sector  of the  North  Sea.  For  this  reason,  as early as  1975, 
the British Government  appointed  the  consultants  Williams  and  Merz  to  in-
vestigate  whether  the  construction of  a  suitable gas  gathering  system  would 
increase  the economically  exploitable reserves  of  natural  gas.  Because 
of  the  relatively encouraging  results of this preliminary study,  Gas 
Gathering  Pipelines  (North  Sea)  Limited  CGGP)  was  formed  by  the  state enter-
prises  BGC  and  aNOC  together  with  BP,  ICI,  Rio  Tinto  Zinc  and  Total  ELF. 
In  its recently published  report,  GGP  considers  that  this  type  of  system 
would  be  too  costly  <estimated  capital  cost  :  e 5  000  million)  and  takes 
the  view  that,  as  the  existing  Frigg  and  Brent  pipelines  are  capable of 
80 handling  the quantities of  natural gas  likely  to  be  available  in  the 
next  few  years,  a  further  pipeline  is unnecessary.  The  report  suggests 
instead that  three  smaller  gathering  systems  should  be  laid  for  piping 
gas  through  the  Frigg,  Brent  and  Ekofisk  pipelines  to St.  Fergus  (1).  A 
system of  this  type  would  require  an  investment  of  approximately  ~ 1  000 
million.  It  is estimated that  some  200  x  109m 3 of gas  could  be  recovered 
in  this  way.  In  contrast,  the total  reserves  in  the  fields  not  so  far 
connected  to the gathering  system  are estimated  at  442  x  109m 3,  with  334 
x  109m 3  economically exploitable.  The  annexed  map  (figure  15>,taken 
from  the  GGP  report,  ill~strates the proposals. 
In  mid-1979  the  UK  Secretary  for  Energy  announced  that Mobiloil  was  consi-
dering  the  laying  of  a  pipeline  from  the  Beryl  field to  Great  Britain. 
At  the  same  time Mobiloil  and  the British Gas  Corporation  were  together 
investigating  whether  gas  from  the  fields  in  the  northern part of  the  North 
Sea  could  also  be  transported  via  such  a  pipeline.  Their  study  covers 
an  area  from  a  line  from  block  211  through  blocks  15  and  16  and  possibly 
as  far  south  as  the  56th  parallel,  with  a  connection  to  the  Scottish  Coast. 
The  Norwegian  Government  also  considered  the  idea  of  building  a  gas  gathering 
system,  in particular  with  a  view  to exploiting  the  gas  in  the Statfjord 
field,  but  u~til  recently took  the  view  that  existing  isolated natural  gas 
reserves  in  the  Norwegian  sector did  not  justify the  construction of  a  gas 
gathering  pipeline,  not  even  in conjunction  with  suitable  fields  in the 
British sector. 
(1)  For  the  Fulmar  field  a  connection  to  the  Ekofisk  line  is proposed. 
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82 However,  a  new  gas  find  in  block  31/2  in the  Norwegian  sector  means  a 
fundamental  change  in  the situation.  Although  exact  data  are  not  yet 
available,  it is  assumed- on  the  basis of  results  so  far- that  this 
field  with  a  probable  size of  some  700  km2  contains  considerable  natural 
gas  reserves,  in  the  order  of  1 000  x  109m 3•  In  other  words 
there  is  no  longer  any  question  that  the  construction of  a  gathering 
system  is  justified by  the  quantities  it will  be  required  to  handle. 
Understandably,  all  the  Community  countries,  as  well  as  Sweden  and  Norway 
itself,  are  interested  in  this  new  field.  The  outcome  of  future  negotia-
tions on  this  subject  cannot  be  predicted, particularly since  new  wells  must 
first  provide  sound  information  on  the  actual  size of the  field  and  its 
characteristics.  However,  it  is possible that  the still isolated natural 
gas  and  oil gas  fields  in  the  North  Sea  will  justify two  Large-scale 
pipelines to both  the  Continent  and  Britain. 
Even  if one  or  more  gas-gathering  systems  is  completed,  it is  Likely that 
there  will  still be  a  number  of  deposits  which  cannot  be  economically 
connected  to  such  a  system.  The  Community  has  therefore  supported  a  number 
of  technological  development  projects  including  the  liquefaction of  natural 
gas,  its transformation  into  methanol  and  the  production of electric  power 
all  in  situ,  in order  to  ensure  as  far  as  possible.that  these  resources 
are  available  to the  Community  as  part  of  its energy  supplies. 
Although  within  the  Community  most  of  the  natural  gas  is piped,  over  the 
world  as  a  whole  more  and  more  natural  gas  is  being  transported  in  Lique-
fied  form  (LNG)  by  tanker.  The  same  applies  to natural  gas  imported 
into  the  Community  from  non-Community  countries.  More  than  a third of 
the  quantities  contracted  for  are  to  be  imported  in  liquid  form. 
Table  14  gives  details of  the  known  LNG  projects affecting  the  Community. 
83 Table  14 
Summary  of  LNG  projects affecting  the  Community 
Route 
Algeria-UK 
(Arzew-Canvey 
Island) 
Algeria-France 
(Arzew-Le  Havre) 
Libya-Italy 
(Marsa  el  Brega-
La  Spezia) 
Algeria-France 
(Skikda-Fos-sur-Me~ 
Algeria-France 
(Skikda-Fos-sur-Me~ 
Algeria-Belgium 
(Arzew-Zeebrugge) 
Algeria-Germany 
(Arzew-Wilhelmshaven) 
Algeria-Netherlands 
(Arzew-Eemshaven) 
Algeria-Germany 
(Skikda-Wilhelmshaven) 
Alaeria-Germanv 
(Skikda-Wilhelmshaven) 
Nigeria-West  Europe 
USSR-USA 
France 
Iran-Netherlands 
Commence-
ment 
1964 
1965 
1969 
1973 
1980 
1982 
1984 
1984 
1984 
1984 
1984 
mid-80s 
1985 
Duration 
(years) 
15 
25 
20 
25 
20 
20 
20 
20 
20 
20 
? 
25 
? 
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Participants 
Son at rach/BGC 
Conch  International 
Son at rach/ 
Gaz  de  France 
ESSO-Libya 
SNAM 
Son at rach/ 
Gaz  de  France 
Sonatrach/ 
Gaz  de  France 
Son at rach/ 
Distrigaz 
Son at rach/ 
Ruhrgas,  Salz-
gitter  Ferngas 
Sonatrach/ 
Gasunie 
So nat rach/ 
Thyssengas/BEB 
Son at rach/ 
Deutsche  BP 
Niger. Government 
Royal  Dutch  Shell. 
BP,  Philips  Petr. 
Brown  and  Root  Inc. 
Teneco  Inc. 
Texas  Eastern 
Gaz  de  France 
Verolme 
Annual 
volume 
(1000  3 
mil.m  ) 
) 
1.1l 
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11  ) It  is  uncertain  whether  some  of  the projects  cited in  Table  14  will  be 
carried. out,  since  the  Algerian  Government  is  reconsidering  construction 
of  the  Liquefaction plants III at  Arzew  and  II  at  Skikda.  The  in-
vestment  costs  are  extremely  high  and  the  funds  might  rather  be  used 
for  improving  the  country's  infrastructure.  This  would  mean  that 
any  new  exports of natural  gas  would  be  by  pipeline only. 
A final  decision  has  not  yet  been  made;  it  is  expected  early  in  1980. 
If the  Arzew  Liquefaction plant  should  not  be  built, this  could  have  a 
considerable effect  on  the  Community's  supply  structure.  Even  if new 
negotiations  on  contracts  for  the  delivery of  equivalent  quantities  by 
pipeline were  opened  at  once,  delivery delays  would  be  unavoidable,  quite 
apart  from  numerous  other technical, economic  and  Legal  problems.  If gas 
deliveries  from  Iran  were  also  held  up  at  the  same  time,  the  Com-
munity  could  find  itself faced with  a  serious  shortfall  in  its gas  supplies 
in  the  eighties. 
Other  LNG  projects on  which  negotiations  are  Largely  concluded  - such 
as  the  Nigeria project  - or  which  are  only  just  appearing  on  the  horizon 
as possibilities - such  as  LNG  projects  on  Melville  and  King  Christian 
Islands  in  the  Canadian  Arctic  or  in  Cameroon- will  only  partly  make  up 
for. this shortfall, partly  because  they  are  too  small  in  scope  and  partly 
because  they  are still too  far  away  from  realization. 
Liquefaction,  transport  by  tanker,  port  facilities,  storage  and  recon-
version  into gas  are  all  expensive  and  LNG  supply  chains  are there-
fore  extremely  costly.  A project  involving  Iran,  Belgium  and  the  United 
States,  which  was  preceded  by  Lengthy  discussions  and  for  which  a  prelimi-
nary  contract  had  already been  negotiated,  finally  foundered  because  of 
the  high  costs  involved.  Given  the  present  state of  the  art  in  storage 
technology,  the  Largest  existing  LNG  tankers  - with  a  payload of  125  000 
m 3 ·LNG- are still not  sufficiently economic  to transport  LNG  over  Large 
distances.  The  Dutch  shipyard,  Verolme,  has  developed  a  new  design  for 
an  LNG  supertanker  with  a  payload  of  300  000  m 3  which  should  reduce  trans-
port  costs  by  between  30%  and  50%  (depending  on  distance).  The  Com-
munity  is  supporting  this project  under  its financial  programme  of  aid 
for  new  technology  in the  hydrocarbons  sector.  Indeed  the  Last  project 
Listed  in  Table  14  will  presumably  be  based on  its successful  development. 
85 There  are  currently  four  LNG  terminals  in operation  in  the  Community  - La 
Spezia  (Italy), Canvey  Island  (UKl,and  Fos-sur-Mer  and  Le  Havre  in  France. 
There  are  terminals  under  construction  or  planned  in  Zeebrugge  (Belgium), 
Eemshaven  (Netherlands),  Wilhelmshaven  (Germany)  and  Montoir  (France). 
The  extent  and  speed  of  any  further  building  of  LNG  terminals  in  the  Com-
munity  depends  not  only  on  the solution of  safety problems  and  question 
of  financing  but,, primarily,  on  the  scope of  new  LNG  agreements  still to 
be  concluded  - a  matter  on  which  no  predictions  can  be  made  today.  The 
events  in  Iran  and  the  Algerian  Government's  second  thoughts  about  its 
investment  policy  have  caused  a  relatively optimistic  view  of  future  trends 
to give  way  to  a  certain scepticism. 
For  reasons  of security of  supply,  a  larger  number  of  medium-sized  facili-
ties  would  be  preferable to  a  few  super-terminals. 
The  increase  in  the  volume  of gas  imported  from  non-member  countries 
on  a  "take or  pay"  basis  requiring  a  very  regular offtake,  and  the  con-
current  change  in  the pattern of gas  consumptio~dictate a  constant  ex-
tension of gas  storage capacity. 
The  Community's  total natural  gas  sto,rage  capacity  has  more  than  doubled  from 
10.1  x  109m 3  in  1970  to 20.3  x  109m 3  in  1978.  Construction  work  to extend 
storage  to  some  30  x  109m 3  is  in  hand. 
In  1970  storage capacity  represented  12.5% of total  annual  consumption 
but  by  1978  it  was  down  to  9.6 %.  Even  with  the  storage facilities 
currently  under  construction or  being  planned,  total  capacity  will  hardly 
cover  more  than  10  % of  consumption  in  the  next  few  years. 
Compared  with  the  United  States - whose  storage  capacity represents  over 
25%  of  annual  consumption- this  situation  cannot  be  regarded  as  satis-
factory.  As  far  as  is technically  and  economically possible,  every 
effort  will  have  to  be  made  in  the  next  few  years  to  use  more  exhausted 
natural  gas  fields  as  storage  facilities. 
tribution to  security of  supply  by  : 
This  would  make  a  dual  con-
balancing  seasonal  fluctuations  in  demand;  and 
providing  strategic  reserves  in  the  event  of  supplies  being 
interrupted. 
86 The  volume  of  storage  capacity  varies  greatly_ from  Member  State  to  Member 
State.  Italy  is  the  Leader  with  9.4  x  109m 3  <32  %  of  annual  consumption) 
.foLLowed  by  France  with  7.3  x  109m 3  (29% of  consumption)  and  the  Federal 
Republic  with  3.5  x  109m 3  (6.3% of  consumption}.  In  the  remaining 
Member  States  gas  storage facilities  are,so  far,  smaLL  or  insignificant. 
This  may  be  because  a  country  has  Large  indigenous  gas  reserves  and  has 
Less  need  for  any  additional  storage capacity, particularly if it is  smaLL, 
or  because  of  the  Lack  of  suitable geological  structures  for  iA~taLLing 
Large  underground  storage facilities- a  problem  which  particularly 
besets  the  Belgian  gas  indu"stry. 
For  the  purpose  of  quantifying  storage  c·apacity,  it  is  important  to  know 
not  only  the total  capacity  but  also the  maximum  possible daily off-take. 
For  the  Community  as  a  whole,  the  figure  for  the  Latter quantity  is  204  x 
6  3  10m  per  day,  or  35  % of  average  daily  consumption.  For  France  the 
figure  is  67.3  x  106m 3  per  day  (97%  of  daily  consumption),  whilst  in 
Germany  it is  61.4  x  106m 3 per  day  (41%  of  daily  consumption),  in  Italy 
66.3  x  106m 3  per  day  (83%  of  daily  cons.)  and  .in  Belgium  9.4x1Q6m 3C30%). 
Table  15  is a  summary  of  the  Community's  storage  capacity  in  use,  under 
construction or  planned. 
14.  Investment  by  the  gas  industry 
According  to  information  from  COMECTEC-GAZ  (1),  investment  by  the gas 
industry  in  the  narrower  sense  (excluding  exploration)  remained  stable 
when  adjusted  for  inflation  in  the  individual  Member  States of the  Com-
munity  during  1970-77  (2).  From  year  to  year  there  are  indeed  certain 
fluctuations  within  the  individual  countries  but  they  more  or  Less  cancel 
each other  out.  In  tact  there  was  a  slight  upward  trend  in  the total fi-
gure  up  to  1975.  When  calculated at  mid-1975  exchange  rates,  the total 
(1)  Comite  d'etudes economique  de  L'industrie  du  gaz- Brussels 
(2)  COMETEC-GAZ  buLLetins  do  not  cover  Luxembourg  and  Ireland 
(including  Northern  Ireland)  and  for  practical  purposes  there 
is  no  data  for  Denmark. volume  of  investments  in  the  record  year  of  1975  was  almost  2000  million 
EUA  • 
Of  the total  investment  more  than  half  (56 %),was  accounted  for  by  the 
United  Kingdom  and  the  Federal  Republic  of  Germany  in  roughly  equal 
amounts.  France  accounted  for  about  17  % and  the  Netherlands 
with  12%  was  followed  by  Italy  and  Belgium  with  approximately  equal 
shares  of  7-8%.  These  percentages  admittedly  do  not  give  a  true 
picture  since  the  wide  fluctuations  in  exchange  rates  make  certain di-
stortions  inevitable. 
In  1976  investment  fellslightly,towards  the  1974  and  1973  levels,but 
the  COMETEC-GAZ  forecast  up  to  1981  calculated  at  current  exchange  rates 
shows  an  increase of  about· 40  %,  which  could still denote  a  genuine 
increase  when  adjusted  for  inflation.  The  sharpest  increase  in  in-
vestment  is  expected  in  France  and  Italy, but  a  leap  in  investment  to 
more  than  twice  the  1976  figure  is  forecast  for  Belgium  in  1981. 
'\ 
88 Table  15 
Underground  gas  storage  facilities 
Region/ 
Province 
Installations 
in  OE!erat ion 
Hamburg 
Lower  Saxony 
Bavaria 
Lower  Saxony 
Hessen 
Bavaria 
Lower  Saxony 
Hess en 
Baden  Wurttemb. 
Schleswig-
Holstein 
Bavaria 
Nordrhein-West-
falen 
Locality 
Federal 
Reitbrook 
Bergedorf 
Huntorf  Weser-
marsch 
Wolfersberg 
Bierwang-
Grunt hal 
Engelbostel-
Schulemb. 
Hahnlein-
Gernsheim 
Eschenfelden-
Konigst. 
Up leward-
Emden 
Epe  I  Wessum 
Darmstadt 
Stuttgart 
Kiel 
Pliening 
Nievenheim 
Date 
entered 
service 
ReE!ubl i c 
1974 
1975 
1973 
1977 
1973 
1969 
1974 
1977 
1976 
1973 
1971 
1974 
1967 
1976 
Total  Federal  Republic  of  Germany 
Paris  area 
Transport"West" 
u  "East
11 
Paris  area 
Centre-East 
Landes 
Total  France 
France 
Beynes  sup. 
St.  Illiers 
Chemery 
Velafnes  s/Amance 
Gournay  s/Aronde 
Beynes  Profond 
Tersanne 
Lussagnet 
1972 
1965 
1968 
1970 
1976 
1975 
1970 
1957 
89 
C  End  of  1978) 
Type  of  Total 
storage  capacity 
facility  provided 
fo~ 3  10  m 
of  German;! 
Former  oilfield  230 
Salt  cavern 
Former  gas  field 
Aquifer 
Former  gas  field 
Aquifer 
Salt  cavern 
Aquifer 
Liquefied  nat.gas 
Salt  cavern 
Aquifer 
Liquefied 
Aquifer 
Salt  dome 
Aquifer 
nat .gas 
90 
535 
1000 
200 
235 
109 
251 
465 
200 
17 
50 
56 
14 
3452 
350 
1230 
2520 
1190 
390 
240 
120 
1300 
7340 
Maximum 
off-take 
capacity 
p.da~ 
10~ 
4.0 
2.7 
4.8 
11.3 
1.9 
3.7 
1.5 
2.7 
22.0 
3.0 
1.5 
0.1 
0.2 
2.0 
61.4 
4.0 
15.0 
22.0 
12.0 
3.0 
1.5 
1.5 
8.3 
67.3 Region/  Locality  Date  Type  of  Total  Maxim. 
Province  entered  storage  capacity off-t. 
ser.vi ce  facility  provided  capac. 
·for  p.~a3  106  3 
~ 
Lombardy  Brugherio  1966  Former  nat .gas dep.  1560  11.5 
"  Sergnano  1965  " 
II  2700  50.0 
Ripalta  1967  1200  1.5 
Emili a  Romagna  Cortemaggiore  1964  1560  1.3 
Basil icata  Ferrandina  1977  1900  1.0 
II  Pisticci  1977  460  1.0 
Total  Italy  9380  66.3 
Belgium 
Hainaut  Ander lues  1977  Former  mine  50  1.0 
East  Flanders  Zeebrugge  1978  LNG  75  8.4 
Total  BelgiiJm  125  9.4 
Total  installations  in  OQeration  20'87  204.4 
============= 
Installations  under  construction 
Federal  ReQublic  of  Germanl 
Lower  Saxony  Hoogstede-
Kalle  1978  Aquifer  160  1.2 
Rheinland-Pala-
tin  ate  Frankenthal  1978  320  2.4 
Lower  Saxony  Hunthorf  1979  Salt  cavern  40  0,9 
Nuttermoor  1979  240  3.6 
Bavaria  Wolfersberg  1978  Former  nat.gas  dep.  0.3 
Memmingen  1979  "  300  3.0 
Total  Federal  Republic  of  Germany  1060  11.4 
France 
Centre  East  Tersanne  1983  Salt  cavern  800  20 
Jura  Etrez  1980  650  17 
Paris  area  Beynes  profond  Aquifer  570  8 
Gournay  s/Aronde  1600  16 
Total  France  3620  61.0 
90 Region/  Locality  Date  Type  of  Total  Maxim. 
Province  entered  storage  capacity off-t. 
service  facility  provided  capac. 
fo~ 3  p.day 
10  m  1~' 
l!.ili 
Emili a  Romagna  Cortemaggiore  1981  Former  nat .gas  dep  100  1. 7 
Lombardy  Ripalta  1984  "  "  740  3.0 
Emili a  Romagna  Minerbio  1986  "  3430  30.0 
4270  34.7 
Belgium 
Antwerp  Heibaert  1982  Aquifer 
United  Kingdom 
East  Yorkshire  Hornsea  1978  Salt  cavern  187  4.5 
Communit;t: 
Total  installations under  construction 
Planneq_i!lstallations 
Federal  Republic  of  German:~:: 
Lower  Saxony  Epe  II 
Wessum  Graes  Salt  cavern  1238  22.0 
Belgium 
Hainaut  Ressai x  1980  Former  mine  200  3.0 
Community 
Total  planned  installations  1438  25.0 
============== 
91 Table  16  shows  developments  in gas  industry  investments  since  1970  plus 
forecast  up  to  1981  calculated  in  the  national  currencies  according  to 
COMETEC-GAZ  information. 
This  table  also  analyses  investments  by  three sectors  :  production 
(P),  transport  (T)  and  distribution  (D),  where  sector  (P)  does  not  in-
clude natural  gas  production,  but  does  include  liquefaction,  regasifi-
cation  and  purification.  Where  natural  gas  production  cost  are  not 
shown,  this  means  that  this sector  is of  relatively slight  importance 
for  the  gas  industry  in  the  countries  concerned. 
Changes  in  the  ratios  between  investment  in  transport  and  in distribu-
tion  are of  interest, for  example  in  1970  distribution  led  by  a  wide 
margin  in  most  countries  owing  to  the  high  cost  of  converting  equipment 
to  natural  gas. 
However  its  importance  had  gradually  dimished  bY the  mid  70's  as  con-
version  work  was  completed  and  the  construction  of  extensive pipeline 
systems  moved  transport  up  into  first  position. 
Investments  in  the  distribution sector will  probably  regain  their position 
by  the  1980s  since  the  construction of  large  storage  installations  in 
particular  could  involve  considerable  funds. 
The  governments  of the  Member  States  also  provide  estimates  of  probable 
trends  in  investment  in  the  individual  energy  sectors  up  to  1990  in  their 
national  programmes.  Table  17  summarizes  the  results  converted  into 
EUA.  Some  missing  datahad  to  be  estimated  in  order  to provide  an  over-
all  view  of 1 t~e Community. 
This  summary  yields  the  following  conclusions  as  regards  natural  gas  : 
-The following  investment  is  expected  in  the  exploration sector  (oil 
and  gas  together): 
1976-80 
1981-85 
1986-90 
739.6  million  EUA 
865 
865 
- Investment  in  the  natural  gas  sector  in  the  narrower  sense (production 
and  market  infrastructure)  is  estimated  as  follows  : 
92 Table  16 
Investments  bl the gas  "industr~ within  the  Communitl::  (excluding  Denmark~ Luxembourg,  Ireland  and  Northern Ireland) 
from  1971  to  1977,  and  foreiasts  up  to  1982  (in national  currencies)  (1) 
1971  1972  1973  1974  1975  1976  1977  1978  1979  1980  1981  1982 
B  Production  - - - 114  156  319  545  249  70  136  -241  223 
m; l l.  Transport  2041  1666  869  896  4050  1024  723  1264  2110  3154  2763  2865 
Bfr.  Distribut.  2869  2409  1989  2432  3375  3411  4148  4167  4077  4172  4201  4337 
Total  4910  4075  2858  3442  7581  4754  5416  5680  6257  6257  7462  7425 
Production  82  96  215  200  253  450  .  267 
D  Transport  474  537  no  684  607  410  695  750  730  1369  1481 
mill.  Distribut.  709  832  828  741  1031  1133  ~1763  1235  1230  1190  1321  1380 
OM  I.ct a  I  1265  1465  liUl  162~  1!!21  B23  2030  l23Q  12!!Q  ma  2Ci2Q  28Ci1 
Production  22  20  3~  56  64  18  10  203  272  195  35  85 
F  Transport  347  387  360  580  1184  667  797  1048  1186  1501  141'4  1564 
mill.  Distribut.  611  667  829  906  1011  1106  1240  1284  1367  1369  1451  1546 
-o  FF  l'otal  ....,  980  1074  1220  1542  2259  1791  2047  2535  2825  3065  2900  3195 
Production  8,0  7,5  4,3  4,5  1,6  2, 7  Z,S  3, 7  3,0  2,8  1,8  1,8 
I  Transport  (x)  <x>  80,0  70,0  70,0  60,0  55,0  150,0  300,0  350,0  350,0  450,0 
tho  us. Distribut.  8,5  18,5  21,9  60,0  58,2  65,0  69,1  90,0  95,0  110,0  100,0  90,0 
lll'ill.  Total  (x)  (x)  106,2  134,5  129,8  127.7  126,6  243,7  398,0  462,8  451,8  541,8  Lit.  ---
Production 
m~b.  T~ans~ort  567  508  423  367  508  241  259  540  (x)  {x)  (x)  (x) 
Hfl  D1stnbut.  419  519  379  377  359  374  399  400  (x)  <x>  (x)  (x) 
•  Total  986  1027  802  744  867  615  658  940  (x)  <x>  (x)  Cxl 
Production  0,8  0,6  0,8  3,7  6,6  6,8  1,3  1,1  1,6  0,3  0,7  0,3 
m~rl.  T~ans~ort  49,5  30,0  36,8  112,7  218,5  138,4  92,7  86,9  117,9  156,7  119,4  146,4 
UKL  D1 str1but.  99,2  88,6  98,7  118,9  97,9  98,1  115,0  137,4  140,8  143,0  145,4  135,9 
Total  149,5  119,2  136,3  235,3  323,0  243,3  209,0  225,4  260,3  300,0.  265,5  282,6 
(1)  Source  :  COMETEC-GAS 
<x>  not  avail able -.o 
""" 
Table  17 
Investment  in  the  Energy  Sector  by  the  Community  1976-1990  (million  EUA) 
1976-1980  1981-1985  I  1986-1990  1976-1990 
solid  Fum  6.154  9.229,3  I  9.457  24.840,3 
H:!drocarbons 
Exploration  and 
I 
1. 739,6 
I 
1.865 
I 
1.865  Development 
OIL-Production  15.138  10.180  11.326 
5.469,6 
36.644 
Market  J  12.863  l  9.155  l  8.925  1  30.943  Infrastructure 
•=;Je!sl_;;~===;=;=======  =====€§!~2!===;====  =====;;::!~!~~~;;===;  ;===========;~Q!~~l=====·  ·================gl~~~l======== 
NATURAL  GAS-Production 
Market 
Infrastructure 
====JP!~J==~==========~==  ELECTRICITY-Production 
Nuclear 
Hydro 
Thermal 
Total  conventional 
Transmissionand distr 
Total 
Total  invest·ment 
3.237 
11.050,4 
14.237,4 
=================== 
24.502,5 
(  2.1 44,8) 
(  8.554,1) 
10.698,9 
25.232,4 
60.433,8 
110.615,8 
2.700  2.700  8.637 
17.478 
13.212  l  39.0~0,4 
15.912  47.677,4 
========================  ============================== 
14.773 
====~================-
40.106,1  37.165  101.773,6 
(1.623,2)  ( 2. 150)  5.?18 
(9.370,5)  (12.055)  29.979,6 
10.993,7  14.205  35.897,6 
29.518,1  32.162,5  86.913 
80.617,9  83.532,5  224.584,2 
128.525,2  131.017,5  370.158,5 1976-80 
of  which 
1981-85 
of  which 
1986-90 
of  which 
14  287.4 
3  237 
11  050.4 
17  478 
2  700 
14  778 
15  912 
2  700 
13  212 
million 
million 
million 
mill ion 
million 
million 
EUA 
EUA  for  product ion  and 
for  market  infra-
structure 
EUA 
EUA  for  production  and 
for  market  infra-
structure 
EUA 
EUA  for  production  and 
for  market  infra-
structure 
Although  investment  forecasts  naturally  become  more  uncertain  the  longer 
the  period they  cover,  the  following  forecasts  can  be  tentatively  made  : 
- For  the period  1976-90 total  investment  in  the natural  gas  industry  is 
forecast  to  be 
50  thousand  million  EUA  (1) 
The  majority  (77.4  %)  will  be  absorbed  by  the  market  infrastructure  sec-
tor,  i.e. primarily the  construction  of  transport  and  distrib-ution  faci-
lities,  including  compressor  and  storage  installations. 
- Compared  with  the  investment  in  energy  supplies  as  a  whole,  for  which 
natural  gas  will  account  for  approximately  18  %,  investment  in  the 
natural  gas  sector will  be  less  than  proportional  at  a  level  of  13.6 %. 
As  regards  specific  investment,  it  is  therefore closer to the other 
two  fossil  sources of  energy,  coal  and  oil, than  to  the  second  type 
of  line  supplied energy- electricity,  which  owing  to  very  high  gene-
rating  and  transport  costs,  accounts  for  a  share  of total  investments  -
60  % in  the  energy  sector  up  to  1990  - far  higher  than  its proportio-
nal  share  in  energy  supplies. 
(1)  Half  of  the  investments  in  prospecting  and  development  have  been 
attributed to  natural  gas. 
95 - Forecast  investment  in  the natural  gas  sector  reflects  a  healthy 
assessment  of  natural  gas  supplies  up  to  and  beyond  the  end  of the 
century,  since  investment  in  natural  gas  supplies  extend predominantly 
over  periods of  20  years  or  more.  Anyone  investing  in  supply  Line 
construction  in  1985  is  counting  on  the  line still being  fully utili-
zed  in  2005,  so  that  it  can  be  depreciated  without  a  Loss. 
- The  slight  dip  in  the  second  half of  the  eighties  could point  to  the 
expected gradual  shrinking  of  the  natural  gas  markets  after  the  year 
2000.  Investment  forecasts  for  period  at  least  ten  years  ahead  are, 
admittedly,  subject  to  so  many  uncertainties  that  they  cah  only  be 
assessed  with  reservations. 
Whether  it  will  be  possible  to  finance  investment  through  the  normal 
market  economy,  i.e.  a  balanced  mix  of  self  financing  from  profits 
and  earned  depreciation  together  with  outside  financing  from  the  capital 
market,  depends  to  a  great  extent  on  future  natural  gas  supply  costs 
and  revenues.  Both  are  closely  linked  with  development  in  the  general 
energy  price  level  and  in particular  the  price of  the  chief  competitor 
of  natural  gas  in  both  the  domestic  and  industrial  sectors:  oil. 
The  economic  situation of  the  Community's  natural  gas  supply  undertakings 
is  satisfactory,  so  that  normal  financing  of  the  investment  required 
can  in  general  be  considered possible  under  present  market  conditions.  ' 
Certain  very  large projects,such  as  continent-wide pipeline projects or 
major pipelines under  the  North  Sea  and  the  Mediterranean  could,  however, 
come  up  against  problems;  not  because  they  would  be  unprofitable  under 
normal  circumstances,  but  rather  because of  the  magnitude  and  long-term 
nature of  the  required  investment  coupled  with  the  increased uncertainty 
in  assessing  the  technical  and  political  risks.  Individual  companies  -
even  the  largest  - could  soon  reach  the  limits of  their  capacity.  In 
this  context  the  North  Sea  gas-gathering·  projects  and  the  Mediterranean 
pipeline projects  should  be  borne  in  mind.  ·sut  even  the  total  invest-
ment  tor  the  relatively  simple  LNG  supply  Line  from  Algeria  to  Germany 
.  9 
is  estimated  by  Ruhrgas  at  DM  3.10  • 
96 Cooperation  agreements,  consortium  contracts  and  other  arrangements  will 
be  indispensable preconditions  to  realise  a  certain number  of  import 
projects.  New  financing  instruments,in particular on  a  Community  basis, 
could  also  be  useful.  In  this  context  the'~rtoli  Facility'', instituted 
on  a  proposal  from  the  Commission,could  figure  prominently. 
15.  Natural  gas  prices  and  procurement  costs 
Consumer  prices  for  natural gas  have  for  many  years  been  following  the 
trend of  fuel  oil prices,  although  increases  have  somettmes  been  delayed. 
Natural  gas  can  maintain  or  expand  its market  share only  if it 
is able  to  compete,  in  the  case  of  large  industrial  customers  ,  with  heavy 
fuel  oil, and  in that  of  smaller  consumers,  households,  small  businesses, 
and  to  some  extent  in  small  manufacturing  plants,  with  Light  fuel  oil. 
In  some  sectors, especially  households,  electricity is also  a  competitor, 
but 'competition  is  not  so  much  on  price  as  on  re~l  or  supposed 
technical  advantages  such  as  safety,  controllability,  peak  availability, 
convenience,  modernity,  etc. 
However,  it  is the  price of  fuel  oils  which  will  define  clearly the  upper 
Limit  of  competitive  natural  gas  prices  in  both  the  domestic  sector  and 
in  industry,  so  Long  as  the  consumption  of  fuel  oil  is  not  prohibited 
or  restrained  by  administrative  measures.  In  this  way  natural  gas  can 
exploit  certain  technical  advantages  over  fuel  oil  to  justify  limited 
surcharges  - hardly  more  than  5-10 % in  industry - apart  from  the  few 
exceptional  cases  in  this  sector  where  an  alternative  to gas  can  be  pro-
vided only  with  difficulty.  Even  for  central  heating,  which  accounts· 
for  the  major  part of  domestic  consumption,  the  customer's  costs  may  not 
be  appreciably greater  than  they  would  be  with  fuel  oil.  In  this 
comparison  of  costs,  there  are  of  course  other  cost  factors  to  be  con-
sidered  in  addition  to  the  actual  price  per  unit  of  heat  such  as  storage 
costs,  safety costs,  and  differences  in  efficiency. 
The  same  comments  do  not  apply  to the ·Lower  Limit.  Under  normal  market 
conditions  the  seller of  natural  gas  will  adjust  his prices  and  tariffs 
to those of  his  competitors  in order  to  retain  maximum  profitability, 
even  when  his  costs  may  allow  him  to  reduce  his prices;  yet  the  market 
97 freedom  of  the  gas  utilities  in the  individual  Member  St·ates  is restric-
ted to  varying  degrees  by  public  supervisory  bodies  particularly  for 
supplies  to "tariff" customers.  That  is  the  reason  why  natural  gas 
price  trends  in  some  Member  States differ,  on  occasion  considerably, 
from  those  for  fuel  oil.  Such  variations,  which  are  mostly attri-
butable  to the government's  or  the  regional  authorities'  social, anti-
inflation,  industrial,  regional  or  general  energy policies,  are  not  en-
tirely desirable  in  the  long  term,  for  they  artificially change  the 
structure of  total  energy  consumption,  introduce  disto~tions of  compe-
tition and  may  hinder  the  development  of  a  genuine  common  energy  market. 
Furthermore,  there  is  a  certain cumbersomeness  about  the  way  prices 
are  adjusted, the  causes  of  which  are  to  be  found  in  the  purchasing 
contracts  and  price  adjustment  clauses of  large  scale consumers  and 
in  the  fact  that  the  rates  paid  by  consumers  on  tariffs have  to  be 
publicly  announced  and,  mostly,  approved  by  political  bodies. 
Thus,  for  example,  gas  prices  followed  the  steep  rise  in  the price 
of  fuel  oil  both  after  the  1973/74 crisis and  after  the  Iranian crisis 
only  in part  and  with  considerable  delay.  Although  this  may,up  to 
a  point,have  a  calming  effect on  the  energy  market  as  a  whole,  it  is 
bound  in  the  long  ~un to  disturb the  balance  of  the  market  appreciably. 
The  demand  for  natural  gas  experienced  a  positive  boom  in  many  cases 
in  1979,  for  example,  with  the  result  that  the  gas  industry  may  soon 
find  itself at  the  limit of  its capacity. 
The  Commission  is preparing  a  study on  gas  and  electricity prices 
analysing  the tariff structures  with  a  view  to the general  objective 
of  energy  saving.  The  results  of this analysis  concerning  gas  prices 
and  tariffs are  as  follows  : 
in all the  member  countries, percentage price  increases  during 
the  period  1973-78  were  higher  in  the  industrial  sector  than 
in  the  domestic  sector  (in  some  cases,  three  times  as  high); 
98 - in  the  domestic  sector,  some  tariffs seem  to  reflect political 
rather  than  specific  economic  aims, 
- in  the  heating  sector,  prices  show  a greater sensitivity due  to the 
stronger  competition  with  alternative fuels, 
the  fall  in  unit  price  with  increasing  quantities of ·gas  sold  is  not 
so  marked  as· it used  to  be,  reflecting  a  policy  by  the gas  industry 
of  encouraging  a  more  rational  use  of  energy, 
- town  gas  in countries  without  natural  gas  supplies  appears  to  be 
non-competitive  with  other  fuels,  a  situation that  has  been  true 
ever  since  the  advent  of  natural  gas. 
The  findings  of this study  and  the  "boom"  like  rise  in natural  gas 
consumption  after  the  Iranian  crisis  have  caused  the  Community  authori-
ties to  consider  making  recommendations  for  suitable modifications 
of gas  (and  electricity) tariff structures  within  the  Community. 
The  graphs  in  Fig.  16  show  the  evolution of gas  prices  in  the  dome-
stic  and  industrial  sectors  between  1973  and  1978  in national  curren-
cies. 
crisis. 
They  do  not  reflect  the  price  movements  triggered  by  the  Iranian 
The  enormous  increase  in  the  price of  fuel  oil after  the  two  crises 
gave  a  considerable  boost  to  natural  gas  sales  which  was  of  immense 
benefit  to the producers.  However,  the  public  utilities themselves, 
which  are  mostly  concerned  only  with.transport  and distribution,  were 
also  in general  able to  improve  their  economic "situation,  with.the 
result  that  they  can  now  bear  increased costs and  finance  the  requi-
.site investment  in  the  normal  way. 
99 We  should  not  overlook  the  considerable  benefit  which  th~ public 
authorities  of  the  natural  gas  producing  countries  have  derived  from 
the  unusual  increases  in  the  price of  natural  gas.  This  advantage, 
from  which  the general  public  benefits  in  terms  of  the  general  budget, 
is  undoubtedly  a  positive matter; ·however,  we  should  not  lose  sight  of 
the  considerable  financing  burdens  and  risks  which  will  devolve  upon 
the natural  gas  industry  in  the  next  few  years  as  a  result  of  the 
search  for  new  sources  of  supply  and  the  switch-over  from  Community 
to  non-Community  suppliers. 
It  should not  be  overlooked  that  the  relatively favourable  position of 
the  natural  gas  industry  since  the oil  crisis  is  an  exceptional  one 
which  will  gradually  return  to  normal.  Natural  gas  procurement  costs 
will  increase  considerably  in  the  next  few  years,  mainly  for  the 
following  reasons  : 
- Exploration  and  production  costs  are  increasing  at  a  disproportio-
nately  high  rate  as  the drilling  depth  increases,  as  expensive  secon-
dary  recovery techniques  are  applied  and  as  activities  are  shifted 
to  an  ever  increasing  degree  from  on-shore  sites  to  the  continental 
shelf of  the  maritime  Member  States; 
- the  cost  of  transport  by  undersea  pipelines  is  much  higher  than  by 
similar  land pipelines; 
- the  increased  share of  LNG  in  the  total  supply  which  is  expected 
over  the  next  few  years  will  affect  costs  to  a  considerable  degree; 
- distance  plays  a  greater part  in  determining  the  cost  of  transporting-
natural  gas  than  it does  with  oil.  The  proportion of  the  total 
supply  of natural  gas  which  is  transported over  long  distances  will 
rise steeply  in  the  next  few  years  and  as  a  result,the effect  on  na-
tural  gas  procurement  costs  will  be  disproportionately  high; 
- the  mismatch  between  a  steady  flow  of  natural  gas  shipments,  especially 
from  non-member  countries,  and  temperature  dependent  variations  in  con-
sumption  will  grow.  Countermeasures  such  as  the  use  of  storage,  SNG 
peak-shaving plants  and  interruptible  supoly  contracts  are  expensive. 
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Continuity of  supplies  at  all  times  is one  of  several  characteristics 
of  natural  gas  which  has  undoubtedly greatly promoted  its  unusually  rapid 
expansion.  The  consumer,  in  the  household·;  or  industry,  needs  only 
open  the  tap to  have  the  necessary  heat  available  immediatly  in  the 
required  quantity. 
This  security of  supply  results  not  least  from  the  fact  that  the  sources 
of  supply  are  located  not  very  far  from  the  consumers  within  the  Com-
munity  and  are  Largely  immune  from  the  effects of political  tensions. 
Technical  malfunctions  - which  are  very  rare  anyway  - can  be  remedied  re-
latively quickly,  usually  without  the  consumer  noticing  at  all.  Even 
strikes  affect  natural  gas  supplies  less than  any  other  form  of energy 
supply;  the  flow  of  gas,  from  well-head  to  consumer  is almost  fully 
automatic. 
The  attainment  of  a  high  degree  of  security of  supply  is, of  course,  in 
the  interest of  the natural  gas  industry itself,  which  would  not  readily 
relinquish  an  important  advertising  point.  And  yet  security of  supply 
is also  important  from  the  eco~omic  and  general  political angles,  for  a 
protracted  interruption  in the  supply  of  natural  gas  from  one  or  more 
sources  might  have  unpredictable  economic  and  political  consequences, 
owing  to the  crippling  of  important  industries  and  the  loss  to  substan-
tial portions  of  the  population of  their vital  supplies of  heat  for 
cooking,  space  heating  and  hot  water. 
There  are  two  reasons- fundamental[~ different  - for  supply  interruptions; 
technical  malfunctions  and  political events.  Moreover,  one  can~ot  rule 
out  the possibility.that  technical  malfunctions  may  be  put  forward  as  an 
excuse  for  what  .is  actually due  to political  reasons. 
To  continue  to  provide  the  same  deg~ee ·of  security Df  supply  is  becoming 
increasingly difficult,  because 
(a)  the  distances  over  which  gas  is  transported  are  constantly  increasing; 
(b)  important  supply  mains  are  now  entirely or  partly outside  territory 
where  the  supplying. undertakings  can  exert  any  influence. 
105 (c)  the  increasing  dependence  on  imports  of  natural  gas  from  countries 
whose  political stability is  in  some  cases  difficult  to  assess. 
The  extent  of  the  increase  in  dependence  on  imports  is described 
in  Sections  4  and  5. 
Basically,  this growing  problem  can  be  approached  by 
- strategic  reserves of  natural  gas  in  storages; 
- Spawe  production  capacity  from  existing  natural  gas  fields ; 
- SNG  production  from  relatively easily stored feedstocks,  e.g. 
naphtha; 
storage of  substitute energy  forms  at  appropriate multifuel  major 
consumer ; 
conclusion of  interruptible  supply  contracts  with  major  consumers; 
- disconnection  plans  under  which,  in  extreme  cases,  certain con-
sumer.t  supplies  would  be  cut  off  tor  a  period,  depending  on  how 
essential  such  supplies  are  and  the  reasonableness  of  such  action; 
and 
public  appeals  for  a  voluntary  reduction  in  consumption. 
ALL  these  steps  cost  money  - to  a  greater  or  Lesser  extent.  Naturally, 
the  expenditure  must  be  kept  within  acceptable  bounds  and  be  reasonably 
proportional  to the  results  achieved. 
The  gas  industry  itself  has  already  carried out  some  of  these  measures 
and  included  them  in  its supply programmes;  others  are still in  the 
construction or  planning  stage. 
The  Commission  believes  in  addition  to  these  important  individual  mea-
sures,  a  general  solution  to  the security problem giving  an  optimiza-
tion of  costs  could  best  be  achieved  at  the  Community  Level,  particu-
106 larly bearing  in  mind  the  increasing  integration of national  supply 
networks  as  well  as  the growing  interdependence  of  gas  supplies  at  an 
international  level. 
For  this  reason  the Commission  has  had  the  following  two  studies  carried 
out 
- "Feasibility of  maintaining  strategic  reserves  of natural  gas  within 
the  European  Community" 
- "Cost  analysis  for  LNG  and  SNG  plants  and  storage" 
A third  study entitled "The  improvement  of  the security of  supply  of 
natural  gas  to the  Community  :  coordination of  transport  systems"  is 
under  way. 
The  Commission  attaches great  importance  to  a  fundamental  study  of  these 
problems.  Once  the  results of  these  three  studies  are  available,  the 
Commission  will  undertake,  in  close collaboration  with  relevant  govern-
ment  departments  and  industries,  a  consolidated  re~ort on  problems  rela-
ting  to  the security ·of  natural  gas  supply  and  possible  measure  for  sol-
ving  them. 
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The report describes the evolution of the Community's natural gas supply 
from 1965 and gives forecast data for 1985 and 1990 based on the national 
energy programmes of the different Member States.  It also gives a general 
view of prospects up the year 2000. 
In the past, the Community's gas supply was largely  autonomous. However, 
both  the  production  and  consumption  of  gas  have  developed  at  an 
extraordinary pace, resulting from a growing trade in gas,mainly based on 
the considerable reserves in the Netherlands and the North Sea.  Currently 
natural  gas  holds the same  share of the overall energy balance for the 
Community  as  coal.  Production,  however,  is  levelling  off;  and 
consumption, which  continues to grow, will be met increasingly from 
imports from third countries. 
Indeed long term importation contracts amounting to about 100 mtoe/yr 
(million tons of oil equivalent) have been concluded, some of which will 
extend beyond the year 2000. 
Other  contracts will have to be concluded simply to maintain the gas  in share 
in the overall energy balance and to increase the degree of diversification. 
In order to guarantee gas supplies in the long term, increasing recourse to 
synthetic natural gas (SNG) from LPG and coal, will have to be made. 
The importance of  investment,  as well as the development of  gas price policy 
is underlined; the opportunities for expansion in the gas supply system and 
the difficulties· this may present are also reviewed. 
The report contains several tables and graphs on gas reserves, production 
intra-Community trade, imports and consumption, to back the conclusions 
made. 